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Acute Kidney Injury (including CKRT)

O-01 - Electrolyte disturbances and their relationship with tubular 
dysfunction in paediatric critical care

Wun Fung Hui1, Kam Lun  Hon1

1Hong Kong Children’s Hospital, Department of Paediatrics and Ado-
lescent Medicine, Hong Kong, Hong Kong

Introduction: Electrolyte disturbances are common yet overlooked 
conditions in paediatric critical care. We described the epidemiology 
of electrolyte disturbances and their impact on critically ill children.
Methods: We conducted a prospective cohort study recruiting children 
aged 1 month to 18 years old from 6/2020 to 6/2021 admitted to the 
paediatric intensive care unit (PICU) of the Hong Kong Children’s 
Hospital. The serum electrolytes profiles on sodium, potassium, cal-
cium, phosphate and magnesium levels were collected. Appropriate 
urinary investigations for tubular function were performed among chil-
dren with electrolyte disturbances.
Findings: There were 254 episodes of admission identified for 
analysis. Male accounted for 58.3% and the median (interquartile 
range) age was 4.9 (9.6) years old. 94.9% of children had electro-
lyte disturbances, and the median number of types of electrolyte 
disturbances was 3 (2) types. Figure 1 showed the incidences 
of different types of disturbances. Several conditions including 
history of malignancy (p=0.007), bone marrow transplantation 
recipient (p=0.036), AKI (p<0.001), requirement of inotropes 
(p<0.001) and ventilatory support (p<0.001) were associated 
with higher degree of electrolyte disturbances. A high proportion 
of urinary wasting of magnesium (70.6%), phosphate (67.4%) and 
potassium (28.6%) were observed among those with hypomagne-
saemia, hypophosphataemia and hypokalaemia. Among children 
with ≥2 types of electrolytes disturbances, the median degree 
of aminoaciduria was 19.1(52.4)% and 62.6% showed elevated 
urinary beta-2-microglobulin level (median: 2.2[6.9]μg/ml). 
Tubular dysfunction occurred independent of AKI. Electrolyte 
disturbances was associated with increased duration of ventila-
tion (p<0.001), PICU length of stay (p<0.001) and mortality 
(p<0.001). A U-shaped relationship could be observed among 
various serum electrolyte levels and the PICU length of stay (Fig-
ure 1). 71.3% of children required electrolytes supplementation 
during PICU stay.
Conclusion: Electrolyte disturbances were commonly observed in 
PICU. The degree of disturbances was associated with both PICU 
morbidity and mortality. Proximal tubular dysfunction was associated 
with multiple electrolytes disturbances.

Acute Kidney Injury (including CKRT)
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Indian studies on AKI are single centre studies with their inherent bias. 
This multicentric retrospective observational study was undertaken 

http://crossmark.crossref.org/dialog/?doi=10.1007/s00467-022-05865-y&domain=pdf


2256 Pediatric Nephrology (2023) 38:2255–2491

1 3

to study the regional epidemiology and outcome of AKI in chil-
dren treated at facilities with varying resources.
Children aged one month to 18 years who were hospitalized with or 
developed AKI in hospital as defined by KDIGO criteria were included. 
Risk factors analyzed include current illness, pre-existing renal dis-
ease, mechanical ventilation, vasoactive drugs, contrast and nephro-
toxic medication. Outcome was analyzed by patient survival and renal 
outcome as complete, partial or no recovery.
530 children (316boys, 214girls) from 18 centres had AKI, 326 
[61.51%] from public and 204 [38.49%] from private hospitals. There 
were 123 [23.21%] infants; 270 [50.94%] were older than 12 years. At 
presentation, 184 [34.72%] were in stage1, 132 [24.91%] in stage2, and 
214 [40.38%] in stage3. Underlying nephro-urological disorder was 
identified in 203 [38.30%]. Infection was the trigger in 240 [45.28%]. 
301 [56.79%] patients satisfied both urine output and serum creatinine 
criteria for diagnosis, 15 [2.83%] met isolated urine output criteria. 238 
[44.91%] patients received vasoactive drugs. 154 [29.06%] received 
nephrotoxic medications, Vancomycin was the commonest drug in 74 
[ 13.96%]. 159 [30%] received dialysis; 67 [42.14%] received intermit-
tent PD with stiff catheter, 39 [24.53%] intermittent HD, 24 [15.09%] 
continuous PD (soft catheter), 7 [4.40%] SLED and 3 [1.89%] CRRT. 
Complete renal recovery was seen among 234 [44.15%], partial recov-
ery in 119 [22.45%], and no recovery in 150 [28.30%]. 347 [65.47%] 
patients survived, whereas 153 [ 28.9%] died during course of hospital 
stay.
Indian children with AKI commonly had an infectious trigger, high 
nephrotoxic drug exposure and initial presentation in stage 3(40%). 
Dialysis was needed in 30%; PD using the stiff catheter was the com-
monest modality. At discharge only 44% had complete renal recovery. 
Patient survival was 65%

Acute Kidney Injury (including CKRT)

O-03 - Long-term healthcare utilization and associated costs after 
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Background: Acute kidney injury (AKI) is common among hospital-
ized children and is associated with increased hospital length of stay 
and inpatient costs. However, there are limited data on post-discharge 
healthcare utilization and costs after AKI hospitalization.
Objectives: To determine long-term healthcare utilization, costs, 
and physician follow-up patterns after pediatric dialysis-treated AKI 
hospitalization.
Methods: Using provincial health administrative databases, we 
performed a retrospective cohort study of all hospitalized pediatric 
patients (0-18yr) surviving a dialysis-treated AKI episode between 

1996-2017 in Ontario, Canada. AKI survivors were matched to four 
hospitalized comparators without dialysis-treated AKI by age, sex, 
and admission year. Our primary outcome was post-discharge hospi-
talizations, emergency department, and outpatient physician visits. We 
calculated adjusted rate ratios (aRR) using negative binomial regres-
sion models. We also evaluated physician follow-up (by specialty) and 
healthcare costs.
Results: We included 1688 pediatric dialysis-treated AKI survivors 
and 6752 matched comparators. Dialysis-treated AKI survivors had 
higher rates of re-hospitalization, emergency department visits, and 
outpatient physician visits (at 0-1yr, 0-5yr, and 0-10yr; Table). Fol-
lowing adjustment, dialysis-treated AKI survivors had significantly 
higher rates of re-hospitalization (aRR 1.46 (95% confidence interval 
(CI) 1.25-1.69, p<0.0001) and outpatient visits (aRR 1.16 (95%CI 
1.09-1.23, p=0.01), but not emergency department visits (aRR 1.10 
(95%CI 0.99-1.22, p=0.09). Dialysis-treated AKI survivors also had 
higher healthcare costs vs. hospitalized comparators throughout fol-
low-up (median $2549 vs. $888 CAD per person-year). Only 18.8% of 
dialysis-treated AKI survivors had nephrologist follow-up within 1yr 
post-discharge (Figure), while 92.2% were seen by a family physician 
or pediatrician in this timeframe. There were no significant differences 
in post-discharge healthcare utilization or costs between cardiac sur-
gery patients with vs. without dialysis-treated AKI.
Conclusions: Dialysis-treated AKI survivors had greater post-dis-
charge healthcare utilization and costs vs. hospitalized comparators. 
Strategies are needed to improve follow-up care for children after 
dialysis-treated AKI to prevent long-term complications.

Acute Kidney Injury (including CKRT)

O-04 - Persistent markers of renal injury and progressive renal 
functional decline in children who developed acute kidney injury 
after surgery for congenital heart disease: A prospective cohort 
study

Jef Van Den Eynde1, Thomas  Salaets2, Jacoba J.  Louw3, Jean  Herman4, 
Luc  Breysem5, Dirk  Vlasselaers6, Lars  Desmet6, Bart  Meyns7, Wer-
ner  Budts8, Marc  Gewillig2, Djalila  Mekahli4

1KU Leuven, Department of Cardiovascular Diseases, Leuven, Belgium
2University Hospitals Leuven, Pediatric Cardiology, Leuven, Belgium
3University Hospitals Maastricht, Pediatric Cardiology, Maastricht, 
Netherlands
4University Hospitals Leuven, Department of Pediatric Nephrology, 
Leuven, Belgium
5University Hospitals Leuven, Department of Radiology, Leuven, 
Belgium



2257Pediatric Nephrology (2023) 38:2255–2491 

1 3

6University Hospitals Leuven, Department of Intensive Care Medicine, 
Leuven, Belgium
7University Hospitals Leuven, Department of Cardiovascular Dis-
eases- Unit of Cardiac Surgery, Leuven, Belgium
8University Hospitals Leuven, Congenital and Structural Cardiology, 
Leuven, Belgium

Background: Acute kidney injury (AKI) in the immediate postopera-
tive period is common, occurring in 30-60% of children undergoing 
pediatric cardiac surgery for congenital heart disease (CHD). Longer-
term outcomes and the incidence of chronic kidney disease (CKD) after 
AKI are not well known. Nonetheless, CKD occurs in up to 30-50% of 
the growing ACHD population, being responsible for an excess burden 
in healthcare utilization. This prospective cohort study investigated the 
renal consequences of AKI at mid- and long-term follow-up.
Methods: All eligible children (<16 years) who had developed AKI 
following cardiac surgery at our tertiary referral hospital were pro-
spectively invited for a formal renal assessment approximately 5 years 
after AKI, including measurements of estimated glomerular filtration 
rate (eGFR), proteinuria, alpha-1-microglobulin, blood pressure, and 
renal ultrasound. Longer-term follow-up data on renal function were 
collected at latest available visit.

Results: Among 571 patients operated over a 4-year period, AKI 
occurred in 113 (19.7%). Fifteen of these (13.3%) died at a median 
of 31 days (interquartile range, IQR 9-57) after surgery. A total of 
66 patients participated in the renal assessment at a median of 4.8 
years (IQR 3.9-5.7) after the index AKI episode. Thirty-nine patients 
(59.1%) had at least one marker of renal injury, including eGFR 
<90mL/min/1.73m² in 9 (13.6%), proteinuria in 27 (40.9%), alpha-
1-microglobinuria in 5 (7.6%), hypertension in 13 (19.7%), and 

abnormalities on renal ultrasound in 9 (13.6%). CKD stages 1-5 was 
present in 18 (27.3%). CKD was associated with syndromes (55.6% 
vs 20.8%, p=0.015). At 13.1 years (IQR 11.2-14.0) follow-up, eGFR 
<90mL/min/1.73m² was present in 18/49 patients (36.7%), suggesting 
an average eGFR decline rate of -1.81 mL/min/1.73m² per year.
Conclusions: Children who developed AKI after pediatric cardiac surgery 
show persistent markers of renal injury. As CKD is a risk factor for cardiovas-
cular comorbidity, long-term renal follow-up in this population is warranted.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

O-05 - Impact of HNF1B gene anomalies on renal function 
decline: a genotype/phenotype correlation study in the European 
population

Juliette   Richard1, Benedicte  Buffin-Meyer2, Stephanie   Weber3, 
Jens König4, Franz  Schaefer5, Vincent  Guigonis6, Laurence  Heidet7, 
Joost  Schanstra2, Stéphane  Decramer8
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6CHU Limoges on behalf of the French National HNF1B cohort, Pedi-
atrics, Limoges, France
7Hôpital Necker-Enfants Malades on behalf of the French National HNF
1B cohort, Pediatric Nephrology, Paris, France
8Children Hospital CHU Purpan, Pediatric Nephrology, Toulouse, 
France

Context: Mutations in Hepatocyte Nuclear Factor 1-Beta (HNF1B), 
a gene involved in embryonic development, lead to multiorgan devel-
opmental disorders and dysfunctions. Clinical manifestations are 
extremely variable. No clear correlation between genotype and phe-
notype has been demonstrated hampering disease management.
Objectives: To evaluate the existence of correlations between the type 
of HNF1B anomaly (deletion versus other anomalies), renal symptoms 
and loss of GFR.
Methods: Data were obtained from different sources: a survey sent 
to the members of the European Reference Network for Rare Kidney 
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Diseases (n=129), a German clinical registry (n=82), a French cohort 
(n=176) and data collected in our local reference center in Toulouse, 
France (n=94). From those 491 patients included initially, we excluded 
26 patients with a polymorphism or digenism.
Results: 58% of the patients were male subjects. A HNF1B dele-
tion was present in 60% of the patients. Antenatal diagnosis was 
made in 53% of the cases. 88% of the patients displayed a bilateral 
ultrasound anomaly. A single functional kidney was observed for 
19% due to the presence of unilateral agenesis (2%) or a multicystic 
dysplastic kidney (17%). The main bilateral ultrasound features 
were bilateral hyperechogenic kidneys (25%) and/or cortical cystic 
disease (55%). Isolated renal hypoplasia accounted only for 3%.
In a preliminary analysis involving 324 of the 491 initially 
recruited patients, 28% of patients developed renal failure as 
defined by a eGFR <60mL/min/1,73m2. Of those patients 
developing renal failure, 19% had a HNF1B deletion, while 40% 
had other HNF1B anomalies (p<0.05). No difference between 
HNF1B deletions or other HNF1B anomalies with respect to 
the number of functioning kidneys was observed. Finally, the 
number of functioning kidneys was not associated to the devel-
opment of CKD.
Conclusions: Our study suggests delayed kidney failure in case of a 
HNF1B deletion. This could help clinicians to estimate renal prognosis 
and thus enable individualized counselling.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

O-06 - Constitutive active hedgehog signaling in FOXD1+ embry-
onic kidney stromal progenitors controls nephron formation via 
CXCL12 and WNT5A

Robert D’cruz1,2, Yun-Kyo  Kim1, Nan  Jiang1, Norman  Rosenblum1,2

1The Hospital for Sick Children, Developmental and Stem Cell Biology, 
Toronto, Canada
2University  of  Toronto, Laboratory  Medicine  and  Pathobiology, 
Toronto, Canada

Background: Low nephron number and expanded renal stroma are 
hallmark pathologic features of renal dysplasia, the major cause of 
childhood kidney failure. Yet, lineage-specific mechanisms control-
ling nephron number are largely undefined. Nephrons and stromal 
cells arise during embryonic development from Osr1-derived Six2+ 
and Foxd1+ progenitors, respectively. Given our previous work show-
ing that increased Hedgehog(Hh) signaling in Osr1+ cells causes 
abnormal stromal cell patterning, we sought to define lineage-specific 
roles for Hh signaling during renal development.
Methods: Human iPSC-derived kidney organoids were treated with the 
Hh agonist SAG. Constitutive active Hh signaling in Foxd1+ stromal 
cells or Six2+ nephron progenitors(NP) was generated in mice by dele-
tion of Ptch1, a Hh cell surface receptor, in a Cre-dependent manner.
Results: Stimulation of Hh activity in human kidney organoids with 
SAG(120 nM) resulted in dysplastic tissue characterized by an 88% 
reduction in WT1+ nephrogenic structures(P<0.01,n=3) and a 67% 
reduction in CDH1+ tubular structures(P<0.05,n=3). SAG-treated 
organoids also exhibited increased generation of PBX1+ interstitial 
cells. Mice with Ptch1-deficiency restricted to Six2+ cells had normal 
nephron number. In contrast, mice with Ptch1-deficiency restricted 
to Foxd1+ stromal progenitors exhibited renal hypodysplasia character-
ized by a 41% reduction in nephron number(P<0.01,n=4) and expan-
sion of Foxd1-derived PDGFRB+ medullary stromal cells at E18.5, 
and a 26% reduction in ureteric branch tips at E12.5(P<0.01,n=6). 
Complementary bulk and single-cell RNA sequencing of stro-
mal Ptch1-deficient mouse kidneys revealed a significant upregu-
lation in stromal Cxcl12(P<0.001,n=3) and Wnt5a(P<0.01,n=3), 

findings confirmed by RNA microarray analysis of SAG-treated 
human kidney organoids. Deficiency of Cxcl12  in Ptch1-deficient 
mice revealed complete rescue of ureteric branching(P<0.001,n=6) 
and a 32% rescue in nephron number(P<0.001,n=4). Deficiency 
of Wnt5a in Ptch1-deficient mice similarly generated a 31% rescue of 
nephron number(P<0.05,n=3).
Conclusions: Increased stromal Cxcl12 and Wnt5a inhibits forma-
tion of a normal number of nephrons, demonstrating the pathogenic 
actions of dysregulated Hh-Cxcl12 and Hh-Wnt5a signaling.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

O-07 - Long-term outcomes of solitary functioning kidney in chil-
dren: results from a large multicenter cohort study
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Introduction: A solitary functioning kidney (SFK) in children is a con-
dition that can lead to kidney injury. It is unclear, however, what the 
long-term risk of kidney injury is and which risk factors are involved. We 
established a large, nationwide cohort of children with SFK to study the 
risk of and risk factors for kidney injury in these patients.
Patients and methods: Children with congenital or acquired SFK 
were recruited in 36 hospitals throughout The Netherlands. Infor-
mation on potential risk factors for and signs of kidney injury 
were collected from electronic patient files. Kaplan-Meier models 
were used to estimate survival without signs of kidney injury and 
Cox regression analyses were performed to evaluate risk factors.
Results: Detailed clinical information could be obtained for 944 
SFK patients with a median age at follow-up of 12.8 years. At the 
last follow-up measurement, 8% of patients had proteinuria, 33% had 
an eGFR <90ml/min/1.73m2, 37% had high blood pressure, and 9% 
used antihypertensive medication. Survival analyses showed that at 
18 years of age, 75% of patients with congenital SFK and 80% of 
patients with acquired SFK showed at least one sign of kidney injury. 
Important risk factors included kidney agenesis as cause of the SFK, 
additional anomalies in the SFK, and being overweight/obese at last 
follow-up. Kidney agenesis and being overweight/obese were specifi-
cally associated with proteinuria and high blood pressure, whereas 
additional anomalies in the SFK were associated with reduced eGFR.
Conclusions: Many children with SFK will develop kidney injury, 
stressing the need for long-term follow-up in which lifestyle is an 
important topic to address. More research into the aetiological back-
ground of the risk factors identified will help to translate our findings 
into individualized care strategies.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

O-08 - A human missense integrin-linked kinase variant nega-
tively regulates murine renal development via mTOR signaling in 
metanephric mesenchyme
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Nephrogenesis and branching morphogenesis are critical to kidney 
development and the pathogenesis of Congenital Anomalies of the 
Kidney and Urinary Tract (CAKUT). Identification of gene variants via 
genomic sequencing aims to elucidate molecular mechanisms under-
lying CAKUT. Functional analyses on such variants are required to 
identify their pathogenic mechanisms. Here, we elucidate pathogenic 
effects of a CAKUT-associated human missense variant of Integrin-
Linked Kinase (ILK), a key regulator of renal branching morphogen-
esis, on renal development.
An ILK missense variant, ILK-T173I, was identified in a CAKUT patient 
and mother by targeted gene panel sequencing and verified by Sanger 
sequencing. To begin to identify the molecular pathways downstream 
of ILK-T173I, lentivirus-mediated overexpression of ILK-T173I in mouse 
inner medullary collecting duct (mIMCD3) cells demonstrated dysregu-
lated expression of AKT/mTOR target mRNAs, identified by RNA micro-
array and qPCR, and elevated levels of phospho-p70-S6Kinase, a mTOR 
target (n=3, P=0.03). ILK-T173I overexpression in mouse embryonic 
kidneys showed increased phospho-p70-S6Kinase (n=3, P=0.03) and 
decreased ureteric tip number by 50% (n=15, P=0.003), both of which 
were rescued by treatment with Rapamycin, an mTOR inhibitor (n=4, 
P=0.04). Analysis of the pathogenic effects of ILK-T173I in a physiologic 
genetic context was performed in mice in which the Ilk-WT allele was 
replaced with Ilk-T173I using CRISPR/Cas9. Ilk-T173I knock-in mice 
were characterized by low nephron number (n=6, P=0.04), decreased 
ureteric branching (n=5, P=0.006), and increased expression of phospho-
p70-s6Kinase (n=3, P=0.014). Treatment of Ilk-T173I-knock-in embry-
onic kidney explants with Rapamycin rescued ureteric branching to levels 
observed in Ilk-WT mice. Unbiased analysis of gene expression by RNA 
microarray in FAC-sorted ureteric and mesenchymal cell populations 
isolated from Ilk-T173I-knock-in embryonic kidneys indicated elevated 
mTOR signaling is limited to the mesenchymal cell population.
Together, our data indicate that human Ilk-T173I variant impairs renal 
development in a mTOR-dependent manner, specifically acting within 
the mesenchymal cell population.

Ciliopathies (including ARPKD and nephronophthisis)

O-09 - Accuracy of clinical and radiological phenotyping and 
genetic basis of cystic kidney disease

Christy Thomas1, Aditi  Sinha1, Manisha  Jana2, G Arun  Kumar3, Pri-
yanka  Khandelwal1, Pankaj  Hari1, Arvind  Bagga1

1All  India  Institute  of  Medical  Sciences, Division  of  Nephrol-
ogy- Department of Pediatrics, New Delhi, India
2All India Institute of Medical Sciences, Department of Radiodiagnosis, 
New Delhi, India
3MedGenome Labs Ltd, Bangalore, Karnataka, India

Introduction: Cystic kidney diseases are chiefly ciliopathies with 
overlapping clinical and radiological findings and varied genetic 
defects. Genotype and phenotype are described chiefly for Caucasian 
patients, and the accuracy of phenotyping and yield of genetic testing 
are unclear.
Methods: Pediatric patients with cystic kidney disease, diagnosed 
based on clinical, radiological or histological findings, were enrolled 

prospectively at a single tertiary care center during 2018-2021. Pre-
specified clinical and radiological criteria were used to categorize 
patients as autosomal recessive or dominant polycystic kidney dis-
ease (ARPKD, ADPKD), nephronophthisis spectrum of disorders, 
autosomal dominant tubulointerstitial kidney diseases (ADTKD) 
and tuberous sclerosis complex (TSC). Variants on clinical or whole 
exome sequencing, performed in a subgroup of patients, were cat-
egorised using ACMG 2015 criteria.
Results: Of 186 patients with suspected cystic kidneys, 122 
patients (115 families) were phenotyped as nephronophthisis-
spectrum disorders (n=62), ARPKD (n=26), ADPKD (n=18), 
TSC (n=11), and ADTKD (n=5). Causative variants (n=63) were 
detected in 58 (71.6%) of 81 patients who underwent genetic testing 
(Table 1). Pathogenic (n=29) or likely pathogenic (n=18) vari-
ants and variants of uncertain significance (n=16) were inherited 
in homozygous (n=17), compound heterozygous (n=20) or het-
erozygous (n=31) manner; 37 variants were novel. Genetic testing 
confirmed the diagnosis in 46 (56.8%) patients, including 86% of 
13 patients with ADPKD, 67% of 15 with ARPKD, 46% of 27 
with nephronophthisis, 88% of 9 with TSC, and 80% of 5 patients 
with ADTKD. Twelve (14.8%) patients had phenocopies, indicat-
ing inaccurate clinico-radiological classification, most often with 
nephronophthisis.
Conclusions: Exome-sequencing established the diagnosis in 71.6% 
[95% CI 61.1-80.6%] of pediatric cystic kidney diseases. Clinico-
radiological phenotyping was inaccurate in one-sixth cases, chiefly 
nephronophthisis. The yield of testing was highest for TSC and 
ADPKD and low for nephronophthisis.
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Chronic Kidney Disease (including mineral metabolism & car-
diovascular disease)

O-10 - High phosphate diet causes left ventricular dilatation and 
cardiomyocyte hypercontractiliy in mice

Maren  Leifheit-Nestler1, Isabel   Vogt1, Andrea   Grund1, Bea-
trice  Richter1, Abel M.  Garrido2, Jörg  Heineke2, Dieter  Haffner1

1Hannover  Medical  School, Department  of  Pediatric  Kid-
ney- Liver and Metabolic Diseases, Hannover, Germany
2Medical  Faculty  Mannheim  Heidelberg  University, Depart-
ment of Cardiovascular Physiology, Mannheim, Germany

Objectives: Hyperphosphatemia and elevated levels of the phospha-
turic hormones fibroblast growth factor 23 (FGF23) and parathyroid 
hormone (PTH) are associated with increased cardiovascular risk in 
patients with chronic kidney disease. Whether a chronic oral phosphate 
loading impacts on cardiac health per se is unknown.
Methods: Male C57BL/6 mice received a 2% high phosphate diet 
(HPD) or a 0.8% normal phosphate diet (NPD) for six months. Car-
diac function was assessed by echocardiography and Millar catheter, 
and bulk RNA sequencing (RNAseq) was performed in total heart tis-
sue. Calcium signaling and contractility were assessed in isolated adult 
mouse cardiomyocytes (AMCM) form mice on NPD and HPD ex vivo.
Results: HPD resulted in increased FGF23, PTH and phosphate 
levels, and hyperphosphaturia which was associated with slowly 
progressive kidney disease. Mice on HPD showed a dilatated left 
ventricle (LV) with reduced anterior and posterior wall thicknesses 
and enhanced LV diameters and volumes during systole and diastole. 
Ejection fraction and fractional shortening were significantly reduced 
in HPD-fed mice indicating impaired systolic function. Moreover, 
LV end-systolic pressure was higher in HPD mice. Contractility 
measurements of AMCMs from HPD-fed mice showed a signifi-
cantly higher shortening velocity, increased shortening amplitude 
and percent sarcomere shortening, and a faster relaxation compared 
to AMCMs from NPD controls. The latter was associated with faster 
calcium reuptake shown by significantly shorter time to baseline 90% 
of calcium and decreased Tau. RNAseq analysis revealed significant 
changes in the expressions of genes involved in calcium signaling 
suggesting that HPD impaired calcium signaling contributed to the 
observed cardiac phenotype in HPD mice.
Conclusions: High dietary phosphate intake alters phosphate metab-
olism and induces LV dilatation with reduced systolic function in 
vivo which is associated with cardiomyocyte hypercontractiliy ex 
vivo characterized by faster relaxation and  Ca2+ reuptake into the 
sarcoplasmic reticulum after contraction.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

O-11 - Urinary DKK3 predicts short-term eGFR decline and 
nephroprotective efficacy of antihypertensive therapy in children 
with CKD: Findings from the 4C Study and ESCAPE Trial

Franz  Schaefer1, Stefan J.   Schunk2, Timo   Speer2, Karo-
lis  Azukaitis3, Aysun K.  Bayazit4, Lukasz  Obrycki5, Nur  Canpolat6, 
Ipek Kaplan   Bulut7, Ali   Duzova8, Anke   Doyon1, Anette   Melk9, 
Uwe  Querfeld10, Elke Wühl1, Otto  Mehls1, Danilo  Fliser2

1Heidelberg University Hospital, Division of Pediatric Nephrology, 
Heidelberg, Germany
2Saarland University Medical Center, Department of Internal Medi-
cine IV, Homburg/Saar, Germany

3Institute Of Clinical Medicine- Faculty of Medicine- Vilnius Univer-
sity, Clinic of Pediatrics, Vilnius, Lithuania
4Cukurova University, Department of Pediatric Nephrology, Adana, 
Turkey
5Children’s  Memorial  Health  Institute, Department  of  Nephrol-
ogy and Hypertension, Warsaw, Poland
6Istanbul  University  Cerrahpasa  Faculty  of  Medicine, Depart-
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Background: Childhood-onset chronic kidney disease (CKD) is a pro-
gressive condition with major impact on life expectancy and quality. 
We identified urinary Dickkopf-3 (uDKK3) as a marker of renal tubular 
cell stress. Here, we evaluated the usefulness of uDKK3 in determin-
ing the short-term risk of CKD progression in children and identifying 
those who will benefit from specific nephroprotective interventions.
Methods: The association between uDKK3 and semi-annual eGFR 
decline, and its interaction with intensified blood pressure reduction 
in the ESCAPE Trial was assessed. Estimated glomerular filtration 
rate (eGFR) and uDKK3 were quantified in 659 children with CKD 
enrolled in the multicenter ESCAPE and 4C studies at baseline and 
at 6-monthly follow-up visits, yielding 4,030 semi-annual evaluation 
blocks.
Results: In the randomized-controlled ESCAPE trial, the effect of 
intensified blood pressure control on the renal survival endpoint and 
the need for renal replacement therapy was limited to children with 
uDKK3 above the median, i.e. >1,689 pg/mg creatinine (HR 0.33, 
95%CI: 0.17-0.64; NNT 4.1 vs. 25.0 and HR 0.27, 95%CI: 0.11 to 
0.66; NNT 6.7 vs. 55.6). In both cohorts, uDKK3 >1,689 pg/mg was 
associated with significantly greater 6-month eGFR decline (-6.3%, 
95%CI: -7.8 to -4.9% vs. 0.2%, 95%CI:-1.1 to 1.6%, P=4.2x10-10 in 
ESCAPE, and -6.5%, 95%CI:-13.4 to -0.4 vs. -1.7%, 95%CI:-8.6 to 
5.2, P=2.4x10-10 in 4C), independently of renal diagnosis, eGFR, and 
albuminuria.
Conclusions: uDKK3 is associated with a greater short-term risk of 
declining kidney function and may allow a personalized medicine 
approach to pharmacological nephroprotection by identifying children 
who benefit from intensified blood pressure lowering.

Paediatric nephrology in under-resourced areas

O-12 - Pediatric nephrology resources in low and middle income 
(LMI) countries: a survey from the IPNA Priorities in Low 
Resource Countries Committee (LRCC)

Robin  Erickson1, Nivedita   Kamath2, Hesham   Safouh3, Gio-
vanni  Montini4, Melvin Bonilla-Félix5
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5University of Puerto Rico-Medical Sciences Campus, Dept of Pediat-
rics, San Juan, Puerto Rico

Background: The IPNA LRCC seeks to define needs and improve 
pediatric nephrology care in LMI countries. In 2021, a comprehensive 
online survey eliciting information in the areas of human resources, 
diagnostics, and therapeutics was distributed to pediatric centres 
through IPNA and regional organisational contacts. Initial survey 
analysis is presented herein.
Results: Responses were received from 247 centres in 62 LMI 
countries representing 84.2% of the global LMI population. Of 
these centres, 34% were university/medical school affiliated, 66% 
were government funded, 13.4% were privately funded, and 6.1% 
received support from a trust/charitable organisation. Pediatric 
nephrologists staffed 94.3%, and general pediatricians provided 
care at 5.3% of these centres. Adult nephrologists provided support 
in 38% of centres with pediatricians only. Pathologists, radiologists, 
pediatric surgeons, and PICU were present at 78.3%, 93.5%, 92%, 
and 85% of the centres respectively. Dietitians were available at 
78.2% of centres.
In-house laboratories were available at 83.2% of sites. Urine dip-
stick, microscopy, culture and sensitivity is performed at >94% 
of centres. Renal function tests were available at 99.1% and com-
plement testing at 80.6% of sites. Renal biopsy was performed 
in 83.2% with histopathology available at 67.8% and immuno-
fluorescence at 55.1% of centres. Ultrasound was widely avail-
able (99.1%) and voiding cystourethrogram at 86.7% of centres. 
Patients’ inability to pay limited access to diagnostics at 30.8% 
of centres.
Therapies available included acute peritoneal dialysis (85%), acute 
hemodialysis (82.8%), chronic peritoneal dialysis (64.3%), chronic 
hemodialysis (67.8%), and renal transplantation in 34.3% of centres.
Access to common medications in pediatric nephrology was assessed 
(Table 1).

Yaniv  Makayes1,2, Bergman   Yehudit2, Morris   Nechama1, 
Oded  Volovelsky1

1Hadassah Hebrew University Medical Center, Pediatric Nephrol-
ogy Unit, Jerusalem, Israel
2Hebrew Univertsity, Faculty of Medicine, Jerusalem, Israel

Introduction: Poor intrauterine environment, such as maternal 
malnutrition, impairs nephron endowment and increases the risk 
of chronic kidney disease in adulthood in the next generation. We 
have previously demonstrated that methionine metabolism has an 
important role in mediating the negative effects of caloric restriction 
during pregnancy on nephron endowment. As methionine has an 
important role in epigenetic control of gene expression, we examined 
the effects of malnutrition on gene methylation in nephron progeni-
tor cells.
Methods: Caloric intake of pregnant mice was limited to 70% of 
daily intake. Nephron progenitor cells were sorted using transgenic 
mice with specific GFP labeling. DNA from nephron progenitors was 
extracted and methylation pattern was characterized and analyzed 
using reduced representation bisulfite sequencing. The data acquired 
was cross-referenced with expression data from RNA-sequencing of 
nephron progenitor cells under caloric restriction and validated using 
RT-qPCR. The effects of methionine on methylation patterns were 
evaluated using Bisulfite Amplicon Sequencing.
Results: Caloric restriction during pregnancy leads to a global 
decrease in DNA methylation in nephron progenitor cells, compared 
to control. Specific changes in DNA methylation were localized to 
gene promoters, enhancers and transcription factor binding sites. 
These were present throughout the genome, including genes involved 
in nephrogenesis and pivotal intracellular signaling pathways, in 
accordance with the changes in expression profile.
Conclusions: This is the first evidence that maternal malnutrition 
during pregnancy impairs nephrogenesis by modifying epigenetic 
remodeling in nephron progenitor cells, presumably mediated by 
methionine.

Paediatric nephrology in under-resourced areas

O-14 - Comparison of Darbepoetin alpha and recombinant Human 
Erythropoietin for treatment of anemia in pediatric chronic kidney 
disease patients: A non-inferiority trial

Rufaida Mazahir1, Kanav  Anand2, Pk  Pruthi2

1Asian Pediatric Nephrology Association, Pediatrics, Moradabad, 
India
2Sir Ganga Ram Hospital, Pediatrics, Delhi, India

Background: Darbepoetin alfa (DA) is a long-acting erythropoiesis 
stimulating agent with a two-to-four fold longer half-life compared 
to recombinant human erythropoietin (rHuEPO) in both adults and 
children. The aim of this study was todetermine whether or not DA 
was non-inferior to rHuEPO in the treatment of anemia in children 
with chronic kidney disease (CKD) stage 3-5 (on or not on dialysis).
Methods: Fifty patients of either gender (aged 1-18 years) with CKD 
stage 3-5 (on or not on dialysis) who had baseline hemoglobin (Hb) 
between 9-12 g/dL and were on stable erythropoietin therapy for at 
least 8 weeks were randomized (1:1) to either continue rHuEPO or 
switch to DA therapy for a period of 28 weeks. Doses were titrated in 
the initial 23 weeks to maintain the Hb between 11-12 g/dL and effi-
cacy was assessed between week 24-28. The primary efficacy endpoint 
was the mean change in Hb between baseline and the evaluation period.
Results: In the intention-to-treat population (n = 50), the adjusted 
between group difference in mean Hb change between the baseline 

Conclusion: While most LMI centres had basic pediatric nephrology 
services, there was a limited availability of renal pathology, chronic 
dialysis and renal transplantation services. Patient finances were a 
barrier to accessing diagnostic and therapeutic resources. Further 
analysis focusing on geographic variability will serve to guide LRCC 
efforts.

Paediatric nephrology in under-resourced areas

O-13 - Caloric restriction during pregnancy impairs nephrogenesis 
by modifying epigenetic regulation in nephron progenitor cells
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and the evaluation period was 0.131 g/dL (95% CI: –0.439 to 0.719, 
p=0.629). The lower limit of the two-sided 95% CI for the difference 
in the mean change in Hb between the two treatment groups was well 
above the pre-specified non-inferiority margin of − 1.0 g/dL (Table 1)
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10University  Hospital  Motol, Pediatric  Neprology, Prague, 
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Poland
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Introduction: Fluid and salt overload in dialysis patients result in high 
blood pressure (BP), left ventricular hypertrophy (LVH) and are associ-
ated with poor outcome. Knowledge on modifiable factors in pediatric 
hemodialysis patients is limited.
Methods: 954 pediatric hemodialysis (HD) patients (542 boys /412 
girls), aged 0 to 21 (median 12) years on chronic HD(F), treated at 
65 pediatric dialysis units in 30 countries were prospectively fol-
lowed by the IPHN.
Results: In 2838 6-monthly observations 28% of patients were 
normotensive without antihypertensives, while 17% were normo-
tensive on 2.1±1.0 antihypertensives; 55% of the patients were 
hypertensive. 24% of HD and 33% of HDF patients were normoten-
sive without treatment (p<0.001). Systolic BP-SDS was indepen-
dently predicted (PE±SEM) by inter-dialytic weight gain (IDWG; 
0.22±0.49, p>0.0001), younger age (-0.07±0.01, p<0.0001) and 
dialysate calcium (0.48±0.16, p=0.006), while diastolic BP-SDS 
was predicted by younger age (-0.06±0.001, p<0.0001), dialysate 
calcium (0.63±0.15) and dialysate sodium (0.06±0.01; p=0.01). 
Dialysis modality, urine output, weekly dialysis time and ultra-
filtration rate were not predictive. Presence of hypertension (sys-
tolic and/or diastolic SDS≥1.645) was independently associated 
with IDWG (OR 1.31, CI 1.15-1.48, p<0.0001), younger age (OR 
0.93 CI 0.92-0.96, p<0.0001), dialysate calcium (OR 1.9, CI 1.25-
2.86, p=0.0002) and HD modality (OR for HD 1.31, CI 1.07-1.59; 
p=0.008). Intradialytic hypotension was reported in 23% of dialysis 
sessions and it was independently (PE±SEM) predicted by higher 
IDWG (0.88±0.15, p<0.0001), HD vs. HDF (2.2±0.71, p=0.002), 
younger age (-0.10±0.006, p=0.004) and lower dialysate calcium 
(-3.81±1.45, p=0.01).
Conclusions: High blood pressure is still prevalent in the majority 
of hemodialysis patients despite elaborated antihypertensive therapy 
in the majority of them. Predictive and modifiable factors of BP 
include IDWG, dialysis modality, dialysate sodium and dialysate 
calcium, with the latter, however, inversely impacting on the risk of 
intradialytic hypotension. HDF is associated with better BP control 
and hemodynamic stability.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

O-16 - The regulation of the nephrin-nephrin distance by podocin 
mediates the interallelic interactions of the NPHS2 R229Q variant

Violetta  Antal-Kónya1,2, Gusztáv   Schay2,3, Máté  Kétszeri1,2, 
Anita  Ungvári-Veres1,2, Katalin  Pászty3, Miklós   Kellermayer3, 
Dóra Karancsiné Menyhárd4, Kálmán  Tory1,2

Similar pattern of non inferiority was seen for per protocol popula-
tion. The safety profile of DA and rHuEPO were also comparable with 
injection site pain being the only reported side effect.
Conclusion: DA is non-inferior to rHuEPO for the treatment of anemia 
of CKD in pediatric population with a comparable safety profile.

Haemodialysis and peritoneal dialysis

O-15 - Modifiable predictors of blood pressure control in pediatric 
hemodialysis patients – can we do it better? Results from the Inter-
national Pediatric Hemodialysis Network (IPHN)
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Background: NPHS2 is the most frequently mutated gene in podocy-
topathies. We formerly showed that its R229Q variant is only pathogenic 
when associated to specific 3’ mutations in trans. The encoded podocin 
homooligomerizes through its C-terminal and binds nephrin in the slit 
diaphragm. We formerly explained the interallelic interactions of R229Q 
podocin by an altered oligomerization which causes altered trafficking. 
However, this contrasted the mild course of the associated renal failure.
We recently showed that podocin decreases the distance between the 
nephrin molecules. Unexpectedly, we also found that abnormal podocin 
oligomers become membranous in the presence of nephrin. We there-
fore hypothesized that the pathogenic R229Q oligomers are unable to 
diminish the nephrin-nephrin distance.
Method: HEK293 cells were transfected with a single vector encoding 
one (pLEX-MCS) or two (pKK-BI16) podocin variants and two vectors 
(pEGFP-N1) encoding different nephrin constructs tagged either with 
YPet or mCherry replacing the extracellular fibronectin domain. FRET 
efficiency was measured between YPet and mCherry in living HEK293 
cells, 48h after transfection. Measurements were repeated nine times 
in three experiments.
Results: While all benign podocin variants/associations (wt, 
R229Q, R229Q-wt, R229Q-R138Q, R229Q-V290M) increased 
the FRET efficiency (decreased the distance) between the nephrin 
molecules, none of the pathogenic variants/associations (R138Q, 
A284V, R286Tfs, V290M, R229Q-A248V, R229Q-A297V, R229Q-
F344Lfs, R229Q-R291W) exerted such an effect (Figure 1). Not 
only was there a highly significant difference in the FRET effi-
ciency between the benign and the pathogenic variants/associations 
(p = 1.19x10-33), but a cut-off value could distinguish them in 97% 
of the measurements.

Conclusion: Pathogenic podocin oligomers are unable to decrease the 
distance between the nephrin molecules: the shortest dimension of the 
glomerular pore. This mechanism explains the molecular basis of the 
first clinically relevant interallelic interactions in human genetics, and 
the milder disease course. This method can help evaluating the patho-
genicity of novel R229Q interactions.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

O-17 - The potential of CTNS-mRNA based gene replacement 
therapy to treat nephropathic cystinosis
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2Radboud University Medical Center, Department of Pediatric Neph-
rology, Nijmegen, Netherlands
3KU Leuven, Department of Pharmaceutical and Pharmacological 
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Background and Objectives:  Cystinosis is an autosomal 
recessive lysosomal storage disorder caused by mutations in 
the CTNS gene, encoding cystine transporter cystinosin. Muta-
tions result in lysosomal cystine accumulation in all cells of the 
body with kidney being the most affected organ. The current 
standard therapy, cysteamine, reduces cellular cystine levels, but 
does not cure renal Fanconi syndrome (a generalized proximal 
tubular dysfunction).
mRNA has revolutionized the world of molecular therapy and 
mRNA-based therapeutics have started to emerge in the kidney 
field. Our aim is to investigate mRNA-based gene replacement to 
treat cystinosis.
Methods: Patient derived proximal tubular epithelial cells 
(PTECs) were transfected with synthetic CTNS-mRNA. A HA-
tag was included in the mRNA-sequence, allowing immunostain-
ing. Transfection efficiency, protein expression over time and 
localisation was studied by immunofluorescence staining for 
the HA-tag and the lysosomal associated membrane protein 1 
(LAMP1). At specific time points cystine measurement was 
performed to assess the short- and long-term effect of a sin-
gle CTNS mRNA dose.
Results: PTECs were evaluated for the expression of cystinosin 
from 12h to 10 days post-transfection. Transfection efficiency was 
78% ±12% for 48h with no protein being detectable after 4 days. 
Co-staining with LAMP1 confirmed the lysosomal localisation at 
24h post-transfection. Furthermore, the functionality of the CTNS-
mRNA was evaluated by cystine measurement and showed a 50% 
decrease in cystine content 24h after treatment that persisted up to 
7 days (Figure 1).
Conclusion: Our results show that mRNA-based gene replacement 
results in lysosomal cystinosin expression in cystinotic cells for 4 
days and leads to significant cystine reduction that lasts at least 7 
days.
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Figure 1: Reduced cystine levels persist for up to 7 days post-trans-
fection of cystinotic PTECs with 500ng/ml CTNS-3HA mRNA (pur-
ple). A gradual increase occurs at 10 days. Cystine levels (mean ± 
SD) were normalized to total protein and the untreated control (red).

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

O-18 - Investigating the role of the complement system in paediat-
ric sickle cell disease
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Introduction: Sickle cell disease (SCD) is one of the most common 
hereditary red blood cell (RBC) disorders, with an estimated 300,000 
infants born worldwide with the disease annually. In SCD, a mutation 
in the gene for β-globin results in rigid sickled RBCs that can form 
blockages in the micro-vessels within organs, such as the kidney, lead-
ing to intravascular RBC lysis, endothelial cell (EC) damage, ischemia/
reperfusion injury, and extremely painful vaso-occlusive crises (VOC). 
SCD can give rise to a variety of renal manifestations such as hyper-
filtration, microalbuminuria, and acute kidney injury. Approximately 
16-18% of overall mortality in patients with SCD is ascribed to kidney 
disease. The complement system – a critical part of innate immunity 
– is involved in an increasing number of kidney and vascular disorders, 
with emerging research pointing to the involvement of complement 
in SCD.
Aim: To determine the contribution of complement to SCD and sickle 
cell nephropathy (SCN) using a cohort of paediatric SCD patients.
Methods: Paediatric patients with SCD (HbSS or HbS/β0) were 
enrolled in the study during hospital admission with diagnosed VOC 
or acute chest syndrome (ACS) not suspected to be caused by infec-
tion. Patient serum and plasma was collected during hospital admission 
(crisis) and during follow-up appointments (baseline), and stored at -80 

°C until analysis. Classical pathway, mannose-binding lectin (MBL) 
pathway, and alternative pathway complement activity was measured 
using the WIESLAB Complement System Screen (Svar Life Science).
Results: Preliminary data suggests that, different from the classical and 
alternative pathways, there is an interesting trend in the MBL pathway 
between baseline and crisis patients.
Conclusion: This study aims to establish a new link between comple-
ment and EC injury in SCD. Future experiments will focus on further 
quantifying complement levels in patient serum, and assessing the bio-
logical consequences of this on the surface of endothelial cells.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)
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Introduction: Burosumab was approved for treatment of pediatric 
patients with X-linked hypophosphatemia (XLH). However, data on 
its efficacy in adolescents (age > 12 years) and in real-world settings 
are lacking.
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Material and methods: Here we assess the effects of 12 months buro-
sumab treatment on mineral homeostasis in 77 pediatric XLH patients 
(50 children, 27 adolescents) enrolled in the German XLH Registry. 
Age and sex related SD scores (SDS) were calculated for serum phos-
phate and alkaline phosphatase (ALP) levels, and renal tubular reab-
sorption of phosphate per glomerular filtration rate (TmP/GFR).
Results: At baseline, all patients presented with profound hypophos-
phatemia (-4.5 SDS), reduced TmP/GFR (-6.5 SDS), and elevated ALP 
(2.7 SDS, each p<0.001 versus healthy children) suggesting persisting 
rickets despite long-term therapy with oral phosphate and active vita-
min D. Burosumab treatment resulted in rapid increases in mean serum 
phosphate and TmP/GFR by approx. 0.3 mmol/l amounting to -2.2 
SDS and -2.5 SDS at 12 months, respectively (each p<0.001 versus 
baseline). This was paralleled by a continuous decrease in serum ALP 
(1.3 SDS, p<0.001 versus baseline). Serum phosphate, TmP/GFR, and 
ALP values were normalized in approximately 40%, 30% and 80% of 
patients, respectively. Two patients had transient hyperphosphatemia 
due to a dosing error. At 12 months, the median burosumab dosage 
amounted to 0.8 mg/kg (range 0.6-1.2). Serum phosphate levels at 12 
months were comparable between children (-2.3 SDS) and adolescents 
(-2.1 SDS) and associated with parathyroid hormone (PTH) levels. 
Serum ALP z-scores were associated with PTH levels in adolescents 
but not in children.
Conclusions: In this real world setting 12 months burosumab treatment 
was effective to normalize serum ALP levels in children and adoles-
cents with XLH suggesting healing of rickets despite persisting mild 
hypophosphatemia in about half of patients. Elevated PTH levels are a 
risk factor for failure to normalize mineral homeostasis.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

O-20 - Renal and extra-renal outcome of siblings with infantile 
nephropathic cystinosis treated with cysteamine from symptomatic 
versus presymptomatic age: A multicentric sibling cohort study

Koenraad Veys1, Katharina  Hohenfellner2, Detlef  Bockenhauer3, Pat-
rick  Niaudet4, Rezan  Topaloglu5, Martine  Besouw6, Robert  Novo7, 
Dieter  Haffner8, Lars  Pape9, Elke Wühl10, Erik  Harms11, Atif  Awan12, 
Przemyslaw  Sikora13, Gema  Ariceta14, Elena  Levtchenko15
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Background and objectives: Infantile Nephropathic cystinosis (INC) 
is an inheritable lysosomal storage disorder characterized by lysosomal 
cystine accumulation, progressive chronic kidney disease and multi-
ple extra-renal complications. Cysteamine postpones the onset of end-
stage kidney disease (ESKD) and reduces the incidence of extra-renal 
complications. However, the effect of the cystinosis genotype on the 
extra-renal outcome, and of initiation of cysteamine therapy in the 
presymptomatic versus symptomatic phase, remain to be elucidated.
Design, setting, participants, and measurements: An international 
multi-centric retrospective cohort study of pairs of INC index patients 
with corresponding siblings was set up via collaboration of thirteen 
European Cystinosis reference centers in order to study their outcome.
Results: Twenty-seven pairs of INC index and sibling patients were 
recruited, comprising 17 pairs of symptomatic diagnosed siblings with 
corresponding index patients, and 10 pairs of presymptomatic diag-
nosed siblings with corresponding index patients. Symptomatic sib-
lings were initiated on cysteamine treatment about 15 months earlier, 
and reached ESKD at a significant later age compared to their index 
counterparts. With an average age at last observation of 10 ± 6 years, 
none of the presymptomatic diagnosed siblings treated from neonatal 
age have reached ESKD yet. No significant difference in the number of 
extra-renal complications was observed between siblings and their cor-
responding index patients. While the age at introduction of cysteamine 
was a determining factor for both renal and extra-renal outcomes, in 
this cohort we could not demonstrate the cystinosis genotype being an 
independent significant predictor for the extra-renal outcome.
Conclusions: In INC, while the age at initiation of cysteamine affects 
both the renal and extra-renal outcomes, the cystinosis genotype has 
no significant impact on either outcome. Importantly, initiation of 
cysteamine treatment at neonatal age is associated with a superior renal 
outcome supporting the inclusion of cystinosis in newborn screening 
programs.

Hypertension

O-21 - Change in blood pressure classifications after the 2017 Clini-
cal Practice Guideline in youth referred for hypertension: interim 
results from the Study of the Epidemiology of Pediatric Hyperten-
sion (SUPERHERO) Registry

Rahul Chanchlani1, Christine  Sethna2, Victoria  Giammattei3, Caro-
line B  Lucas3, Donald J. Weaver- Jr.4, Andrew M  South3

1McMaster Children’s Hospital, Pediatrics, Hamilton, Canada
2Northwell Health, Pediatrics, New York, USA
3Wake Forest School of Medicine, Pediatrics, Winston-Salem, USA
4Atrium Health Levine Children’s, Pediatrics, Charlotte, USA

Background: In 2017, the American Academy of Pediatrics released 
the Clinical Practice Guideline (CPG) for hypertension (HTN) in chil-
dren and adolescents. Compared to the prior Fourth Report in 2004, 
the CPG updated normative blood pressure (BP) data and thresholds 
to classify HTN.
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Objective: Our objective was to study whether the proportion of youth 
with HTN at the initial clinic visit changed after the CPG.
Methods: The Study of the Epidemiology of Pediatric Hypertension 
(SUPERHERO) Registry is an ongoing international multicenter ret-
rospective cohort of youth referred to subspecialty care for HTN dis-
orders. EHR data are collected with validated bioinformatics scripts. 
Inclusion criteria are ICD-10 code-identified HTN disorder from 
1/1/2016–12/31/2021 and age <19 years at baseline. Exclusion crite-
ria are pregnancy, kidney failure on dialysis, or kidney transplant. We 
further excluded participants <1 year of age and those missing BP data. 
We analyzed data from the baseline visit. Fourth Report criteria were 
applied up to 12/31/2017, while the CPG criteria were applied start-
ing 1/1/2018. We tested for trends across time using linear regression, 
Jonckheere-Terpstra test, Cochran-Armitage trend test, and Cochran-
Mantel-Haenszel test and between-group comparisons with chi-square 
test.
Results: Of the 3097 youth included (median age 14.5 years, 37% 
females), 38% were in the Fourth Report era (2016-2017) and 62% 
were in the CPG era (2018-2021). Median age decreased over time 
while obesity prevalence increased over time. The proportion of partici-
pants with a baseline BP classified as HTN increased significantly from 
the Fourth Report era to the CPG era (47% to 64%, p<0.05) (Figure).
Conclusions: The introduction of the American Academy of Pedi-
atrics CPG in 2017 was associated with a higher proportion of HTN 
at the baseline subspecialist clinic visit. Ongoing analyses will better 
define the pattern of these changes and further elucidate the underly-
ing reasons.

Hypertension

O-22 - Temporal trends in prevalence of blood pressure screening 
and hypertension after introduction of clinical practice guidelines 
on hypertension in Canadian children: A time-series analysis

Michael Wu1, Allison  Dart2, Leanne  Kosowan3, Smita  Roychoudhury4, 
Alexander  Singer3, Rahul  Chanchlani5

1McMaster University, Michael G. DeGroote School of Medicine, Ham-
ilton, Canada
2University of Manitoba, Department of Pediatrics, Winnipeg, Canada
3University of Manitoba, Rady Faculty of Health Sciences, Winnipeg, 
Canada
4McMaster University, Pediatrics, Hamilton, Canada
5McMaster University, Pediatric Nephrology, Hamilton, Canada

Background/Objectives: In 2016 & 2017 respectively, new Canadian 
& American guidelines for assessing pediatric hypertension (HTN) 
were introduced. Our main objectives were to determine whether these 
guidelines have impacted HTN prevalence as well as blood pressure 
(BP) screening patterns in Canadian primary care settings.
Methods: The study included 438,297 children (3-18 years) from seven 
Canadian provinces with 1+ encounter in the Canadian Primary Care 
Sentinel Surveillance Network (CPCSSN) database between January 
1, 2011 & December 31, 2019. The study cohort had 3 phases: Jan 1, 
2011-Dec 31, 2015 (era 1), Jan 1, 2016 – Dec 31, 2017 (wash out) & 
Jan 1, 2018- Dec 31, 2019 (era 2). Hypertension was defined by Fourth 
Report up to December 31, 2017 & American Academy of Pediatrics 
guideline thereafter. We performed an interrupted time series analysis 
to assess impact of the guideline recommendations on BP screening 
and HTN prevalence.
Results: 264,635 children in era 1 & 193,654 children in era 2 were 
evaluated. In era 1 and 2, there were 66,653 (25.2%) & 45,050 (23.3%) 
children, respectively with at least 1 BP measurement. Annual BP screen-
ing generally increased each year from 13.3% in 2011 to 20.2% in 2019. 

In Era 1, a total of 1.1% of children met HTN criteria with a mean onset 
age of 12.6 years (SD 4.1). In Era 2, a total of 2.0% of children met HTN 
criteria with a mean onset age of 14.1 years (SD 4.1). Time series analysis 
revealed a significant increase in BP screening and HTN after the guide-
lines’ introduction (p=0.04 and p=<.0001 respectively).
Conclusion: BP screening and HTN prevalence generally increased 
between 2011 and 2019, with a significant increase in post-guideline 
BP documentation and children meeting HTN criteria following guide-
line implementation.

Hemolytic uremic syndromes and thrombotic microangiopathy

O-23 - A new index to predict long-term renal outcome in patients 
with typical hemolytic uremic syndrome

Laura Alconcher1, Lucas  Lucarelli1, Sabrina  Bronfen1

1Latin American Society of Pediatric Nephrology, Pediatric Nephrol-
ogy Unit of Hospital Interzonal General Dr Jose Penna, Bahía Blanca, 
Argentina

Approximately 20% of patients with typical hemolytic uremic syn-
drome (HUS) evolve to chronic kidney disease stage 2-5 (CKD). High 
leucocytes, hemoglobin (Hb), and serum creatinine (sCr) at diagno-
sis have been associated with worse long-term outcome, being the 
days of dialysis the most important predictor. Recently, Ardissino 
et al. reported the index Hb+2sCr as a short and long-term prognosis 
predictor.
Objectives: 1) to determine the best independent predictor of long-
term renal outcome, 2) to evaluate a new index (Hb at diagnosis + 
days of dialysis).
Methods: observational and retrospective study. We included 281 
patients with more than 5 years of follow-up. At last control, after 
a median follow-up of 12 years they were classified as Complete 
Recovery (CR) (n:139), CKD1 (n:104), CKD2-4 (n:27) and CKD5 
(n:11). To determine predictors, variables at diagnosis (age, leu-
kocytes, sCr, Hb), days of dialysis, Ardissino’s and the new index 
were compared between 2 groups: favorable outcome (CR+CKD1) 
and CKD2-5. Bivariate and multivariate analyses were performed. 
Predicting progression to CKD was assessed by drawing up ROC 
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curves and AUC. Cut-off and OR were calculated; p<0.01 was con-
sidered significant.
Results: Table shows the median and means of all variables in both 
groups.

control was categorized as CR and different CKD stages. Severity of 
the acute stage was evaluated based on days of dialysis, 64 patients 
(61%) required dialysis and 42 dialyzed >10 days.
Results: Patients in different CKD stages after 1,5,10,15 years and 
at last control are shown in Figure 1A. After a median follow-up 
of 17 years, 37% were in CKD1 and 20% in CKD2-5. Of the 41 
patients with CR after 10 years, 6 (14%) progressed to CKD1-2. 
Figure 1B illustrates kidney function at last control according to 
dialysis requirement. The prevalence of CKD2-5 increased from 
5% in non-dialyzed patients to 43 % in those who dialyzed >10 
days.

Age, Hb, leucocytes, days of dialysis and the new index achieved statisti-
cal significance.
Only days of dialysis and the new index were independent predictors of 
CKD2-5.
Comparing the AUC, the new index resulted better than Ardissino’s score 
and days of dialysis to predict CKD2-5 (0.86; (CI 0.79-0.94), 0.53; (CI 
0.37-0.69) and 0.81; (CI 0.73-0.88) respectively).
A cut-off of 18 for the new index increased 13 times the risk of CKD2-5 
(CI 3.66-46.64). The optimal cut-off for the days of dialysis was 10 with 
an OR of 10.9 (CI 4.76-25.14).
Conclusion: The new index: Hb at diagnosis + days of dialysis resulted 
the best CKD2-5 predictor.

Hemolytic uremic syndromes and thrombotic microangiopathy

O-24 - Argentine cohort of 105 Hemolytic Uremic Syndrome 
patients followed more than 15 years. Is it enough?

Lucas Lucarelli1, Laura  Alconcher1, Sabrina  Bronfen1

1Hospital  Interzonal General Dr.  Jose Penna, Unidad de Nefrolo-
gia Infantil, Bahía Blanca, Argentina

Even though most patients with typical hemolytic uremic syndrome 
(HUS) have a complete recovery (CR) after acute stage, chronic kid-
ney sequelae may appear a long time later. Optimal follow-up time to 
early detect and treat chronic kidney disease (CKD) is unknown. Some 
studies reported that kidney sequelae 1 year after HUS could predict 
long-term prognosis.
Aims: 1) to describe long-term outcome of HUS patients according to 
severity of acute stage, 2) To evaluate if kidney sequelae 1 year after HUS 
could reflect long-term outcome.
Methods: 105 patients followed annually were retrospectively ana-
lyzed at 1,5,10 and 15 years after HUS. Kidney function after each 

Comparing the status 1 year after HUS with the last control, we 
observed that 16 (27.5%) of the 58 patients with CR after 1 year pro-
gressed to CKD1 and 6 patients (10.3%) to CKD2-5. On the other hand, 
4 (14.8%) of the 27 who were in CKD2-5 in the first year achieved a 
CR years later.
Conclusion: Our results demonstrated that even HUS patients 
with CR during years need to be followed until adulthood. Kid-
ney sequelae 1 year after HUS did not reflect long-term outcome.
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Alport syndrome (and other GBM diseases)

O-25 - Pathogenicity assessment of non-glycine missense variants 
in COL4A5 triple-helical region
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ABSTRACT 
Background: COL4A5, which encodes type IV collagen α5 chain, is 
a causative gene of X-linked Alport Syndrome (XLAS). In the glo-
merulus, type IV collagen α5 chain forms triple-helical structure with 
collagenous α3 and α4 chains. Type IV collagen α3, α4, and α5 chains 
consist of three domains: N-terminal domain, collagenous domain, and 
Non-collagenous domain. In triple-helical region of type IV collagen 
protein, the amino acid strictly repeats glycine (Gly) in every third 
position, (Gly-Xaa-Yaa)n, and these Gly contribute to the stability of 
triple-helical structure. Because of this, within triple-helical region, 
most Gly missense variants are pathogenic, and most reported missense 
variants substitute amino acids from Gly. However, several pathogenic 
missense variants other than Gly (non-Gly missense variants) have 
been reported and the mechanisms of disease onset by these variants 
are not clear until now. The aim of this current study is to investigate 
the pathogenicity of non-Gly missense variants in COL4A5 collagen-
ous domain.
Method: We extracted 19 variants, 14 from the Human Gene Muta-
tion Database, and five identified in our cohort. Firstly, we con-
ducted in vitro splicing analysis. Then, variants without aberrant 
splicing were investigated for their characteristics.
Result: Eight out of nineteen (42.1%) variants caused aberrant splic-
ing. Five of the remaining 11 variants not causing aberrant splic-
ing were missense variants substituted from Proline (Pro) located 
at Yaa of (Gly-Xaa-Yaa)n. Pro at this position is hydroxylated and 
results in the stabilization of the triple-helix structure. Two of the 
remaining variants were located outside of the (Gly-Xaa-Yaa)n repeat 
(interrupted domains). These interrupted domains are related to the 
flexibility of the collagen molecule. Therefore, these seven variants 
influence the triple-helix structure and show pathogenic.
Conclusion: We revealed the new mechanisms showing pathogenic-
ity of non-Gly missense variants in COL4A5 triple-helical region.

Nephrotic syndrome

O-26 - Efficacy of Levamisole for Maintaining Remission After 
the First Flare of Steroid Sensitive Nephrotic Syndrome in Chil-
dren : the NEPHROVIR-3 randomized controlled trial
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elle  Parmentier3, Aurelien  Galerne4, Anne  Chace5, Sophie  Gobet6, Syl-
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Introduction: In children with Steroid Sensitive Nephrotic Syndrome 
(SSNS), relapse after the first flare occurs in 80% of cases, whatever the 
dosage or duration of initial steroid therapy. Therefore, there is an unmet 
need for early interventions to reduce incidence of early relapses. Lev-
amisole is an antihelmintic drug with an immunomodulatory action that 
reduces relapses in children with Frequent Relapses or Steroid Depend-
ant NS. NEPHROVIR-3 is the first trial to assess the efficacy of levami-
sole in increasing duration of initial remission after the diagnosis of INS.
Material and methods: NEPHROVIR-3 is a multicentric placebo-con-
trolled randomized trial (1:1), in 38 centers of the Paris area, France. 
Patients were included at INS diagnosis and randomized, when steroid 
sensitive within 4 weeks, to receive either levamisole 2.5 mg/kg/48h 
or placebo for 6 months, in addition to the French steroid protocol (18 
weeks-3990mg/m2). Primary outcome was the relapse-free survival at 
1 year. The effect of the study drug was analysed by a Cox proportional 
hazard model stratified on centre.
Results: Between September 2017 and February 2020, 86 patients 
were included, median age at INS onset was 5 yrs (IQ 3-7), with 69% 
of boys. At 4 weeks, 68 of them were randomized. Median time to 
remission was 8.5 days (IQ 6-12). Relapse-free survival at 12 months 
was 53.8% (95%IC 34.7-69.5) in the levamisole group versus 20.9% 
(7.2-39.4) in the placebo group (p=0.007). The risk of relapse associ-
ated with levamisole was HR =0.37 (95%IC 0.15-0.89). Treatment was 
well tolerated with one interruption in each group because of skin rash.
Conclusion: Early treatment with levamisole at the first flare of child-
hood SSNS is well tolerated and significantly improves relapse-free 
survival at 1 year.

Nephrotic syndrome

O-27 - Mycophenolate mofetil (MMF) versus cyclophosphamide 
(CYC) to prevent relapse in children with steroid-dependent 
nephrotic syndrome (SDNS): a multicentrer, randomized, con-
trolled trial.
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Background: Previous studies demonstrated the efficacy of CYC and 
MMF in preventing relapses in children with SDNS but no study to 
date provided a clear comparison between these two treatments. This 
study aim at demonstrating that MMF is superior to CYC in preventing 
relapses in children with SDNS.
Methods: We included 70 children (2-16 years old) with SDNS from 
15 centers in this open-labeled, randomized, controlled trial. Patients 
were included during a relapse and received a standardized steroid regi-
men. Oral CYC was administered at 2mg/kg/d for 12 weeks (cumula-
tive dose 168mg/kg) and MMF at 1200mg/m²/d for 18 months.
Results: 70 children were included in 15 centers. 34 patients were 
randomized to receive CYC and 35 to MMF, patients’ characteristics 
did not differ between treatment groups. There was no significant dif-
ference in relapse rates at 24 months between the CYC group (58%) 
and the MMF group (57%), p=0,97. There were no differences between 
relapsers and non-relapsers in terms of sex, disease duration and cumu-
lative dose of steroid in the year prior to inclusion. Younger age was 
associated with a higher rate of relapse (75% in children <6 vs. 45% 
in children>6, p=0,02). Among younger children, CYC tended to be 
associated with a higher rate of relapse compared to MMF (86% vs. 
62%, p=0,15), while no difference was found in older children. No 
significant differences in digestive, infectious or hematological compli-
cations were found and 4 patients (12%) in the CYC reported alopecia.
Conclusion: Overall, MMF was not superior to CYC in preventing 
relapse in children with SDNS. Children under 6 have the highest risk 
of relapse and MMF may be superior to CYC in this subpopulation.

Glomerulonephritis (including vasculitides)

O-28 - Long-term survival outcomes of children and adolescent 
with biopsy-proven childhood-onset lupus nephritis: a 20-year 
study
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1Hong Kong Children’s Hospital, Paediatric Nephrology Centre, 
Hong Kong, Hong Kong
2The University of Hong Kong, Division of Nephrology- Depart-
ment of Medicine, Hong Kong, Hong Kong
3The University of Hong Kong, Department of Paediatrics and Adoles-
cent Medicine, Hong Kong, Hong Kong
4The University of Hong Kong- Hong Kong, Department of Paediat-
rics and Adolescent Medicine, Hong Kong, Hong Kong
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Aim: To determine the long-term outcomes in childhood-onset lupus 
nephritis (cLN) in a tertiary Paediatric Nephrology centre in Hong 
Kong.
Methods: We conducted a cohort study of biopsy-proven cLN (present-
ing before 19 years) between 2001-2020. Primary outcomes included 
patient and kidney survivals, and a composite outcome of advanced 
chronic kidney disease (CKD, eGFR ≤60), kidney failure and death.
Results: 92 Chinese children (Female, n=78; mean age 13.7±3.3 years) 
with biopsy-proven cLN were included. The mean follow-up duration 
was 10.3±5.9 year. 83 children (90%) had proliferative LN (Class III/IV 
± V). The commonest presentation was nephritic-nephrotic syndrome 

(32%) and 7 patients required acute dialysis. 37 patients (40%) and 35 
patients (38%) received mycophenolate and cyclophosphamide (n=35, 
38%) induction respectively. The rates of complete/partial remission at 
6 and 12 months were 65%/20% and 78%/8%, respectively.
Two deaths were observed over 945.9 patient-years, which conferred 
to a mortality rate of 2.1 deaths per 1000-patient-years (95%CI 0.3-
7.6) and a standardized mortality ratio of 22.3 (95% CI 6.6 -38.1). One 
death was due to severe pneumonia, while the other was secondary to 
macrophage activation syndrome with central nervous system involve-
ment. Three patients developed kidney failure and five had advanced 
CKD. The survival probabilities for the composite outcome were 
96.7%, 94.2%, 92.7% and 83.2% at 1-, 5-, 10- and 15-year, respectively. 
Univariate analysis demonstrated that dialysis at presentation (HR 15.6, 
95% CI 3.1-77.8, p<0.001), repeated relapses (6.5, 95% CI 1.3-33.6, 
p=0.03) and no disease remission at 12 months (HR 11.1, 95% CI 
2.7-46.7, p<0.001) were associated with increased risk of reaching 
the composite outcome.
Conclusion: Patients with cLN show relatively favourable long-term 
clinical outcomes with the availability of effective immunosuppressive 
treatments, although they still have significantly increased mortality. 
Patient outcomes can be further optimized by better disease control 
and prevention of relapse.

Glomerulonephritis (including vasculitides)

O-29 - Urinary podocyte excretion is associated with the disease 
severity in children with IgA nephropathy

Jianmei Zhou1, Xuhui  Zhong1, Huijie  Xiao1, Yong  Yao1, Jie  Ding1

1Peking University First Hospital, Department of Pediatrics, Beijing, 
China

Background: IgA nephropathy (IgAN), as one of the most common 
glomerular diseases, accounted for 20% of patients which progressed to 
end-stage renal disease within 25 to 30 years. Urinary podocyte excre-
tion has been reported to increase in patients with glomerular diseases. 
The current study aimed to determine the value of urinary podocyte 
excretion in children with IgAN.
Methods: IgAN and age-matched children were enrolled in this study, 
from Jan. 2017 to Jan. 2022. Random urine samples from IgAN were 
collected and stored at -80 °C. The levels of urinary podocyte excretion 
in the urine pellet was measured and normalized by urine creatinine 
(Pod/Cr).
Results: Children with IgAN (n=50) had significantly higher lev-
els of urinary Pod/Cr compared to age-matched healthy controls 
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(n=23). The levels of urinary Pod/Cr were significantly positively 
correlated with urinary protein molecules (including 24-h urinary 
total protein, total protein: creatinine ratio, albumin:creatinine 
ratio, N-Acetyl-beta-d-Glucosaminidase:creatinine ratio, and 
α1-microglobulin: creatinine ratio). Patients at the stage of complete 
proteinuria remission had significantly lower urinary Pod/Cr than 
patients with proteinuria. After treatment, urinary Pod/Cr returned 
to normal at 6-12 months, accompanied by proteinuria remission.
Conclusions: Children with IgA nephropathy had significantly higher 
urine podocyte excretion than healthy controls. Urinary podocyte 
excretion is associated with the disease severity.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

O-30 - Long term follow-up of children with Bartter syndrome 
(BS). A single center experience

Varvara Askiti1, Argyroula  Zampetoglou1, Andromachi  Mitsioni1

1Children’s Hospital "P&A Kyriakou", Pediatric Nephrology, Goudi, Greece

Introduction: BS is a rare autosomal recessive renal tubular disorder. 
Little information is available on the long term outcome of these patients.
Methods: Clinical and laboratory data of patients with BS at diagnosis 
and long term follow up (2-21, median 10 years) are reported in 18 chil-
dren: 16 Caucasian and 2 of gipsy origin.
Results Genetic testing was done in 13/18 patients (11males, 7 females) 
and revealed 6 mutations in KCNJ1 genes, 5 in SLC12A1 and 2 in 
CLCKNB genes. 4 new mutations were identified (3 in KCNJ1 genes and 
1 in SLC12A1). All children were born pre-term. 4/6 patients with KCNJ1 
mutations presented initially with hyperkalemia. 16/18 patients (included 
the 2 patients with CLCKNB mutations) had nephrocalcinosis grade I-III, 
1 with KCNJ1 mutation nephrocalcinosis grade IV. 17/18 patients had 
hypercalciuria. Medical treatment in the last follow up included supple-
mentation with potassium (0.33-1.5 mmol/kg/day) in 18, indomethacin 
(0.25-2.3 mg/kg/day, median 0.9mg/kg/day) in 15 and gastroprotective 
drugs in 13. At last follow up, body weight and height were within normal 
ranges in 13/18 patients (4/5 patients with height<3rd percentile were not 
compliant with treatment). All had normal neurodevelopmental outcome. 
Two patients received recombinant growth hormone due to growth hor-
mone deficiency. Glomerular filtration rate was <90 ml/min/1.73m2 in 
5/18 (2 had chronic kidney disease stage 3 and 3 stage 2). Of note, 2/5 
had impaired renal function since diagnosis (1 with SLC12A1 mutation 
and 1 with KCNJ1) while the remaining 3/5 (2 with KCNJ1 and 1 with 
SLC12A1) progressed gradually during follow up .
Conclusions: Patients with BS tend to present a satisfactory prognosis. The 
findings of this study emphasize the need for early diagnosis, regular fol-
low up, evaluation of renal function and appropriate treatment in order to 
maintain normal renal function and achieve normal final height and weight.

Transplantation (including CMV, EBV & BK infections)

O-31 - Multicentre study of incidence, risk factors, treatment and 
outcome of antibody-mediated rejection in paediatric kidney trans-
plant recipients – an analysis of the Cooperative European Paediatric 
Renal Transplant Initiative CERTAIN

Laura Gauché1, Alexander  Fichtner1, Britta  Hoecker1, Luisa  Murer2, 
Marcus  Weitz3, Sabine  Koenig4, Jun  Oh5, Lars  Pape6, Stephen  Marks7, 
Luca Dello  Strologo8, Burkhard  Toenshoff1

1Children’s University Hospital Heidelberg, Pediatric Nephrology, Hei-
delberg, Germany

2University Hospital of Padua, Pediatric Nephrology, Padua, Italy
3Children’s University Hospital Tuebingen, Pediatric Nephrology, Tuebin-
gen, Germany
4Children’s University Hospital Muenster, Pediatric Nephrology, Muen-
ster, Germany
5Children’s University Hospital Hamburg, Pediatric Nephrology, Ham-
burg, Germany
6Children’s University Hospital Essen, Pediatric Nephrology, Essen, Germany
7Great  Ormond  Street  Hospital, Pediatric  Nephrology, London, 
United Kingdom
8Ospedale Pediatrico Bambino Gesù, Pediatric Nephrology, Rome, Italy

Introduction: Late antibody-mediated rejections (ABMR) are one 
major cause for premature kidney transplant (KTx) loss in adults. 
However, data on incidence, risk factors, treatment strategies and out-
come of ABMR in paediatric patients are scarce. Therefore, the aim 
of this work was to investigate this topic within the framework of the 
paediatric European Transplantation Research Network CERTAIN.
Methods: Data on donor-specific HLA antibodies (HLA-DSA), 
biopsy findings, immunosuppressive therapy and graft function 
were documented in specific query forms in CERTAIN. Inclusion 
criteria were (i) regular monitoring of HLA-DSA (by SAB-assay) 
at least once per year posttransplant and/or (ii) at least one HLA-
DSA measurement at time of a clinically indicated KTx biopsy.
Results: 19 centres from seven European countries participated in 
this study. Until September 2021, 331 patients, who fulfilled the 
inclusion criteria, were documented. The cumulative incidence of 
acute ABMR up to 5 years posttransplant was 10.8%, and that of 
chronic ABMR was 5.9%. Risk factors for the development of ABMR 
were the number of HLA-mismatches, evidence of de novo DSA, and 
T-cell-mediated rejection (TCMR) before ABMR. ATG or mono-
clonal antibodies were used in 65% of ABMR episodes; IVIG were 
applied in 48%. 81% of patients received a tacrolimus-based main-
tenance immunosuppression. By multivariate analysis, ABMR (HR 
2.9; p<0.001), TCMR (HR 2.1; p=0. 02), and BK polyomavirus-
associated nephropathy (HR 4.2; p<0.001) were relevant risk factors 
for premature graft function deterioration, defined as eGFR <50% of 
baseline or eGFR <30 mL/min*1.73  m2 BSA).
Discussion: The results underscore the importance of ABMR as major 
risk factor for premature graft function deterioration in paediatric KTx 
recipients. There was considerable variability among centres regarding 
treatment of ABMR subtypes. Standardization of treatment of ABMR 
by an evidence-based guideline and the introduction of novel drugs for 
more effective therapy are urgently needed to improve outcome.

Transplantation (including CMV, EBV & BK infections)

O-32 - Landscape of subclinical rejection in a large international 
cohort of pediatric kidney transplant (kTx) recipients

Julien  Hogan1,2,3, Rouba   Garro4, Gillian  Divard3, Olivia   Boyer5, 
Jody   Smith6, Katherine   Twombley7, Brad   Warady8, Patri-
cia  Weng9, Rima  Zahr10, Rachel  Patzer2, Lee Alex Donald  Cooper11, 
David  Gutman12, Alexandre  Loupy3, Alton Brad  Farris13
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9David Geffen School of Medicine at UCLA, Pediatric Nephrology, 
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11Northwestern  University  Feinberg  School  of  Medecine, 
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12Emory University School of Medicine, Department of Neurology, 
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Background: Kidney allograft rejection can occur in clinically 
stable patients, but long-term significance in pediatric kTx recipi-
ents is unknown. Previous single-center studies demonstrated that 
subclinical borderline (SC-Borderline) or T-cell mediated rejection 
(SC-TCMR) are associated with an increased risk of acute rejection. 
However, the prevalence and significance of subclinical antibody-
mediated rejection (SC-AMR) and the impact of subclinical rejection 
phenotypes on graft survival remained to be assessed.
Methods: We used data from pediatric (<21) patients transplanted between 
2005 and 2017 from 8 institutions in France and the United States perform-
ing surveillance biopsies. Biopsies were identified as surveillance if they 
were recorded as such in the medical record with no significant increase 
in serum creatinine or proteinuria. Biopsies were graded according to the 
Banff 2019 criteria. DSA screening was performed according to each center 
protocol. Kaplan Meier method and log-rank test were used to compare the 
risk of acute rejection, transplant glomerulopathy and graft loss stratified 
on the surveillance biopsies’ findings.
Results: 1390 surveillance biopsies were performed in 763 kTx 
recipients including 135 (9,7%) SC-borderline, 46 (3,3%) SC-TCMR, 
54 (3,9%) SC-ABMR, 8 (0,6%) subclinical mixte rejections. Sub-
clinical rejection was associated with acute rejection with 5-year 
rejection-free survival of 88%, 78%, 68% and 63% in the no rejec-
tion, SC-borderline, SC-TCMR and SC-AMR groups, respectively 
(p<0,0001). SC-TCMR and SC-AMR were associated with the devel-
opment of transplant glomerulopathy, p<0,0001. Subclinical AMR 
only was associated with a lower 5-year graft survival (79% vs. 93% 
(SC-TCMR), 95% (SC-Borderline), 94% (no rejection)), p=0,002.
Conclusion: Subclinical rejection is prevalent in pediatric kidney recipi-
ents without clinical dysfunction and is associated with acute rejection. 
Subclinical AMR is associated with the development of transplant glo-
merulopathy and with an increased risk of allograft failure.

Transplantation (including CMV, EBV & BK infections)

O-33 - Exploring patient, family and clinician perspectives about 
the psychosocial factors influencing access to kidney transplanta-
tion and transplant outcomes for children

Ji Soo Kim1,2,3, Stephen D  Marks1,2, Jo  Wray3

1Great Ormond Street Hospital for Children NHS Foundation Trust, 
Paediatric Nephrology, London, United Kingdom
2University College London- Great Ormond Street Institute of Child Health, 
Faculty of Population Health Sciences, London, United Kingdom
3Great  Ormond  Street  Hospital  for  Children  NHS  Founda-
tion Trust, Centre for Outcomes and Experience Research in Chil-
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Introduction: Kidney transplantation is often seen as the optimal form 
of kidney replacement therapy for children and young people (CYP) 
with stage 5 Chronic Kidney Disease (CKD5). Psychosocial factors 
have been cited to delay their access to a kidney transplant, however it 
is unclear what these factors are.
We undertook a multi-centre qualitative study that explored the range 
of psychological and social factors that CYP, their carers and their pae-
diatric nephrology multi-disciplinary team (MDT) perceived to influ-
ence how soon a CYP with CKD5 accesses a kidney transplant. This 
included factors that were perceived to influence kidney transplantation 
outcomes or deemed important to patients and their families in terms 
of their quality of life (QoL).
Material and methods: Semi-structured interviews were conducted 
with CYP, their carers and their paediatric nephrology MDT across 
7 tertiary paediatric nephrology units in the United Kingdom. These 
interviews were reviewed for pertinent themes using thematic Analysis 
following the approach of Braun and Clarke.
Results: A total of 36 interviews were conducted with 13 families 
and 16 members of the paediatric nephrology MDT. The majority of 
participating families identified as White (57%), followed by Black 
(22%) or Asian (21%). The following themes were deemed important to 
accessing kidney transplantation and post-transplant outcomes: health 
beliefs; relationship with and trust in healthcare; support networks; 
family relationships; socioeconomic circumstances; culture and race; 
and mental health and coping strategies. Specific challenges from liv-
ing with CKD5 and living through the COVID-19 pandemic were also 
discussed due to their impact on QoL and accessing a kidney transplant.
Conclusions: There are a wide range of psychosocial factors that are 
perceived to influence a CYP’s access to kidney transplantation. Lon-
gitudinal and prospective studies are needed to fully assess the relation-
ship between these psychosocial factors and a CYP’s access to, and 
outcomes of, kidney transplantation.

Transplantation (including CMV, EBV & BK infections)
O-34 - Application of HLA molecular mismatch algorithms to pre-
dict primary alloimmunity risk and rejection in paediatric kidney 
transplantation

Jon Jin Kim1, Alexander  Fichtner2, Hannah  Copley1, Caner  Susal3, 
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Introduction: Immune recognition of donor HLA mismatches and 
subsequent graft rejection remains a major cause of graft deterioration 
in paediatric kidney transplantation. We aimed to assess the potential of 
computational methods of assessing HLA immunogenicity (molecular 
mismatching, molMM) and of classical antigen mismatching (antMM) 
to predict primary alloimmunity risk.
Methods: We performed a retrospective analysis of 177 paediatric 
patients (median age 10.8 [IQR] 5-15 years) from the ABMR study 
from the CERTAIN registry, all of whom had prospective monitoring 
of donor-specific antibody (DSA) post-transplant. We compared four 
molMM methods: amino acid mismatch scores (AAMS, assessing T- 
and B-cell alloimmunity), electrostatic mismatch score-3-dimensional 
(EMS3D, B-cell alloimmunity), and NetMHCIIpan (T-cell alloimmun-
ity) at HLA-peptide affinity binding thresholds of 500nM (netMHC) 
and 1000nM (netMHC1k as implemented in the PIRCHE algorithm).
Results: De novo DSA incidence was highest against HLA-DQ (30/177, 
17%, Table1). Higher antMM and molMM were associated with DSA 
formation. DSA preferentially targeted the highest scoring molMM allele 
in each individual patient. MolMM methods were more predictive of 
DSA compared to antMM (Table1, AUROC results), and EMS3D was 
the most consistent predictor across all HLA loci (AUROC 0.72-0.75). 
Biopsy proven ABMR (11/177, 6%) was associated with increasing 
recipient age and Class II molMM (defined by AAMS or EMS3D or 
netMHC). Late TCMR (>6 months) was diagnosed on for-cause biop-
sies in 23 (13%) patients. Accounting for the total HLA burden, neither 
molMM nor antMM scores were predictive of TCMR outcome.
Summary: Molecular HLA mismatching enabled better prediction 
of primary alloimmunity risk compared to conventional antigen mis-
matching. Incompatibility at the HLA-DQAB loci was the main driver 
for TCMR and ABMR.

Urology (including UTIs, kidney stones and bladder dysfunction)

O-35 - Desmopressin plus tolterodine versus desmopressin plus 
indomethacin for pediatric enuresis: An open-label randomized 
clinical trial

Maryam Esteghamati1, Seyedeh Elaheh  Mousavi2, Ghazal  Zoghi3
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mittee- Faculty of Medicine, Bandar Abbas, Iran Islamic Republic of
3Hormozgan  University  of  Medical  Sciences, Endocri-
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Background: Nocturnal enuresis (NE), defined as bed wetting with 
urine in children aged >5 years for at least 3 consecutive months, is 
of clinical significance. In the current study we aimed to compare the 
effects of desmopressin plus tolterodine with desmopressin plus indo-
methacin for the treatment of pediatric enuresis.
Methods: This open-label randomized clinical trial included 40 chil-
dren aged >5 years diagnosed with monosymptomatic (only NE) and 
disymptomatic (NE plus diurnal enuresis) primary enuresis referred to 
the Nephrology Clinic of Bandar Abbas Children’s Hospital, Hormoz-
gan, Iran from March 21, 2018 to March 21, 2019. Age, gender, family 
history of enuresis, history of consistent incontinence from the age of 
toilet training, and concurrent diurnal enuresis were recorded. Patients 
were randomized into two groups (n=20). Children in the desmopressin 
+ tolterodine group [D+T] received 60 μg sublingual desmopressin 
and a 2 mg tolterodine tablet, while children in the desmopressin + 
indomethacin [D+I] group received 60 μg sublingual desmopressin and 
two 25 mg (50 mg) indomethacin capsules every night before bedtime 
for 5 months. Reduction in the frequency of enuresis and response to 
treatment were evaluated at 1, 3, and 5 months. Drug reactions and 
complications were also noted.
Results: The two study groups were comparable regarding age, gender, 
family history of enuresis, history of consistent incontinence from the 
age of toilet training, and concurrent diurnal enuresis. Reduction in 
the frequency of enuresis was significantly higher in the D+T group 
compared to the D+I group at all time points. Complete response to 
treatment at the end of the study period was significantly higher in the 
D+T group (50% vs. 0%, P=0.001). No drug reactions of complications 
were observed in any of the groups.
Conclusions: Desmopressin plus tolterodine appears to be superior to 
desmopressin plus indomethacin for the treatment of pediatric enuresis 
refractory to desmopressin.

Urology (including UTIs, kidney stones and bladder dysfunction)

O-36 - Efficacy and tolerance of Stiripentol in patients with pri-
mary hyperoxaluria (PH)

Julien Hogan1, Georges  Deschenes1, Alexandra  Cambier2, Emma-
nuel  Letavernier3, Claire  Dossier1

1Robert Debré Hospital- APHP, Pediatric Nephrology, Paris, France
2CHU Sainte-Justine, Pediatric Nephrology, Montréal, Canada
3Tenon Hospital- APHP, Nephrology, Paris, France

Background: Stiripentol, an approved antiseizure drug, was shown 
to decrease in a dose-dependent manner the synthesis of oxalate by 
hepatocytes in vitro and to significantly reduce urine oxalate excre-
tion in vivo after oral administration.
Methods: We reviewed the efficacy and tolerance of Stiripentol in 
patients treated for PH in our center within an open-label, prospective 
trial or for compassionate use. Stiripentol was initiated at 30mk/kg/
day in patients over 12 years and 50mg/kg/day in younger patients and 
increased to 50mg/kg/day (>12) or 75mg/kg/day (<12) if well toler-
ated. Efficacy was assessed based on uOx/creat ratio in mmol/mmol 
(median of 3 consecutive measures for each time point).
Results: 7 patients were included, 2 patients with PH1 type II and 3 
patients with PH1 type III were included within the clinical trial and 
2 PH1 type 1 were included after screening failure for iRNA trials 
(reason for failure were low eGFR in one and uOx/creat ratio below 
threshold in the other). Age at treatment initiation ranged from 2 to 
19 year old. Figure 1 displays the evolution of uOx/creat under treat-
ment. Median change uOx/creat ratio was +4.8% in type III, -41% in 
type II and -67% in type I, respectively. In one type I patient (patient 
7), stiripentol was initiated under stable regimen of pyridoxine and 
Lumasiran. Overall, the treatment was well tolerated and treatment 
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duration ranged from 3 months (duration of the trial) to 36 months 
and only one patient discontinued the treatment because of abdominal 
pain and loss of appetite.
Conclusion: We observed a decrease in urinary oxalate excretion in 
patients with PH1 type I and II. Stiripentol may be effective in reducing 
oxalate excretion either alone or in association with iRNA treatment in 
patients with insufficient response. No change in oxalate excretion was 
found in type III with low baseline ratio.

Figure 1

Urology (including UTIs, kidney stones and bladder dysfunction)

O-37 - Histone deacetylase inhibitor therapy boosts RNase 4 and 
7 expression and protects against invasive uropathogenic E. coli 
infection.
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Urinary tract infection (UTI) is one of the most common infections 
encountered in medicine. Girls and women who experience a UTI are 
at increased risk for recurrent UTI, especially with multidrug resistant 
(MDR) bacteria. Recurrent UTI may result in kidney injury and scar-
ring. Thus, it is critical to identify antibiotic-sparing therapies to treat 
UTI and overcome the challenges associated with MDR-pathogens. 
Antimicrobial peptides (AMPs) are attractive candidates for new UTI 
therapies because they have potent antibacterial activity, low bacte-
rial resistance, and exhibit synergy with antibiotics. In the urinary 
tract, Ribonuclease (RNase) 4 and 7 are AMPs secreted by kidney 
collecting duct and bladder urothelial cells and efficiently kill uropatho-
genic E. coli (UPEC) and MDR-UPEC. The goal of this project was 
to identify commonly used medications that can enhance RNase 4 and 
7 expression. We generated reporter kidney cells expressing firefly 
luciferase under the control of human RNASE4 or RNASE7 promot-
ers. Next, we subjected these reporter cells a library containing 1,280 
FDA-approved drugs. This high-throughput screen identified histone 
deacetylase inhibitors (HDACi) as the most common medications that 
induce RNase 4 and 7. We validated HDACi-mediated induction of 
endogenous RNase 4 and 7 in primary human bladder and kidney cells 
via qRT-PCR, Western blotting, and ELISA. We identified the class I 

HDACi, MS275 (entinostat), as a selective and potent AMP inducer. 
To confirm these findings in vivo, we treated mice with intraperitoneal 
MS275. Western blot showed that MS275 treatment enhanced urothe-
lial AMP expression. When mice were subjected to experimental UTI, 
MS275-treated mice had 4-fold less UPEC in their urine compared to 
vehicle-treated mice. These findings show that HDACi boost RNase 4 
and 7 expression and reduce UTI susceptibility. Identification of strate-
gies to enhance host AMP expression represents a paradigm shift away 
from conventionally used antibiotics as UTI therapies.

Miscellaneous (topic not included elsewhere)

O-38 - Neonatal kidney stem/progenitor cells injection induce SIX2 
reactivation in donor human kidneys
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Background: The unique SIX2+ stem cell population gives rise to 
the formation of all nephron structures in the developing kidney and 
is exhausted before the 36th week of gestation, when after, no new 
nephrons are formed. We have previously described a unique non-
invasive strategy to isolate and expand the native SIX2+ kidney stem 
cells from the urine of preterm neonates, named neonatal kidney stem/
progenitor cells (nKSPC).
Methods: We analysed the mechanism of immunosuppression of 
nKSPC using mixed lymphocyte reactions and HPLC-MS. Then, we 
administered nKSPC into human kidneys discarded for transplantation 
during 6h of normothermic machine perfusion. We analysed the immu-
nomodulatory and regenerative potential of nKSPC therapy by differ-
ential gene and protein expression in the tissue and perfusate solution.
Results: nKSPC administration in donor kidneys had an immuno-
suppressive potential, by reducing inflammatory cytokine levels via 
the tryptophan-IDO-kynurenine pathway, and significantly lowering 
the levels of kidney injury biomarkers. We could track nKSPC in the 
kidney tissue and most impressively, we showed that nKSPC treat-
ment induces the de novo expression of SIX2 in proliferating proxi-
mal tubular cells, which suggests the induction of an endogenous 
regenerative process. This is the first time that the latter phenomenon 
has been reported.
Conclusions: nKSPC might be the ideal cell type to be applied 
in kidney-targeted cell therapy, providing immunomodulation and 
inducing an endogenous regenerative process.

POSTERS
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P1-001 - A retrospective study to assess the clinical utility of 
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healthy children
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Background: Approximately 25-30% children with a first urinary tract 
infection (UTI) have vesicoureteral reflux (VUR), as assessed by the 
voiding cystourethrogram (VCUG). The indications for this expensive 
and invasive procedure have been greatly reduced in the past years. 
They are now restricted following the second UTI or following the 
first UTI in cases with abnormal ultrasound, and/or high fever with 
non-E.Coli pathogen and/or renal scarring. We ought to assess the 
clinical utility of this test after a first renal abscess in otherwise healthy 
children.
Material and methods: A retrospective single-center case review 
was conducted in healthy children diagnosed with a first renal abscess 
between 2011-2022. Eighty-seven children with a history of uropathy 
or UTI, septicemia, or immunosuppression were excluded.
Results: The 17 included children, aged 1 months-14 years, underwent 
ultrasound examination and VCUG. VUR was identified in 5/17 (29%) 
cases, 2/17 (12%) with grade IV-V. Ultrasound and VCUG findings 
were not correlated.
6/16 identified pathogens were non-E.Coli pathogens (proteus, kleb-
siella, enterococcus, staphylococcus);1/6 non-E.Coli abscess was asso-
ciated with VUR.
The treatment consisted of i.v. antibiotics (10-21 days Cephalospor-
ins+5 days aminoglycosides), then oral treatment for 2-6 weeks. 
One received 6-month-trimethoprim-sulfamethoxazole antibiotic 
prophylaxis.
Nine (53%) children had a favorable outcome. 8/17 had renal scars, 
3/8 developed kidney hypotrophy. None had chronic kidney disease. 
5/17 had recurrent UTIs, of whom 4 underwent surgical treatment (1 
posthectomy, 1 endoscopic Deflux injection, 1 ureteral reimplantation, 
1 nephrectomy for renal non-function). Three with VUR but no UTI 
recurrence were not operated (2/3 had scars).
Conclusions: The incidence of VUR after a  1st renal abscess or after a 
 1st uncomplicated UTI, was similar. Surgery was indicated following 
UTI recurrence but not based on the degree of VUR. These results sug-
gest that the same indications of VCUG should be used whether after a 
first episode of simple UTI, or after a first renal abscess.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

P1-003 - Iroquois homeobox factors control murine nephron 
number
Jasmine Bhatti1,2, Norman  Rosenblum1,2

1University  of  Toronto, Laboratory  Medicine  and  Pathobiology, 
Toronto, Canada
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Low nephron number is a leading cause of end stage kidney disease in 
children and an antecedent cause of adult-onset cardiovascular disease. 
Yet, molecular mechanisms that control nephron number are largely 
undefined. The Iroquois (Irx) family of transcription factors play criti-
cal roles in tissue patterning and specification in nonrenal tissues. 
Six Irx genes exist in mice, organized into clusters A (Irx1/2/4), and B 
(Irx3/5/6). Limited analysis of mice with Irx3/5 deficiency suggests a 
decrease in nephrogenic structures.

We hypothesize that Irx genes control nephron number during murine 
renal development.
Irx genes were deleted in the Six2+ nephrogenic lineage in a Cre-
dependent manner. Nephrons were quantified by analysis of kidney 
tissue sections stained with the Periodic-Acid Schiff (PAS) agent. 
Statistical significance was assessed using Students t-test (two-tailed).
Analysis of mice with germline deletion of Irx1 (Irx1tm1) at E18.5 
demonstrated a significant decrease in kidney weight: body weight 
(KW/BW) (p < 0.001; n = 3 ) and a decrease in nephron number (p 
= 0.36; n = 3). To determine the direct role of Irx1 in nephrogenic 
progenitor cells, Irx1 was deleted in Six2+ cells in a Cre-dependent 
manner. Analysis of E18.5 Six2-Cre; Irx1loxP/- kidneys demonstrated a 
25% reduction in KW/BW (p < 0.0001; n = 4 ), and a 34% reduction 
in nephron number (p < 0.01; n = 4). To determine the functional con-
tribution of Irx3/5, analysis of E18.5 Six2-Cre; Irx3/5loxP/loxP kidneys 
demonstrated a 34% reduction in KW/BW (p < 0.0001; n = 4 ), and 
a remarkable, 59% reduction in nephron number (p < 0.0001; n = 4).
Together, these results demonstrate that genetic deletion of 
either Irx3 and Irx5 or Irx1 in mouse nephrogenic progenitor cells 
causes renal hypoplasia and nephron deficiency. Our data provide a 
foundation to investigate molecular mechanisms by which Irx genes 
function during nephrogenesis.
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P1-004 - Retrospective Analysis Of Congenital Abnormalities Of 
Kidney And Urinary Tract (CAKUT) In Children In Tertiary Care 
Centre Of a Developing Country.
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Dr. Mahantshetti S  Niranjana4, Dr. Sonali S  Bijjargi4
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ABSTRACT 
Background and objectives: Congenital anomalies of kidney and uri-
nary tract(CAKUT) are abnormalities affecting-the kidneys and other 
structures of the urinary-tract. This study was-aimed to find the inci-
dence of CAKUT along-with other-associated-anomalies.
Methods: 2 year Retrospective-study, was conducted during the 
period-of January 2020 to December 2021 in department of-Paedi-
atrics, KLES Dr.Prabhakar-Kore-Hospital and Medical-Research-
Centre,-Belagavi. The diagnosed-CAKUT cases were-included in 
the-study and-evaluated for-CAKUT and-other-associated-anomalies. 
Old known cases of CAKUT-were excluded from the study
Results: During-this two-year study period there was 18,272-registra-
tions in the paediatric OPD and ward. Among them-104 cases were-
diagnosed to have-CAKUT. Most commonest presentation was UTI. 
Hence, the-incidence of CAKUT was 0.28% or 2.8 per 1000 children-per 
year. Hydronephrosis secondary-to-pelvi-ureteric junction-obstruction-
PUJO-(23.07%) was-the commonest CAKUT anomaly followed by-
vesico-ureteric-reflux(20.19%). Of the associated-anomalies,13.46% 
of-the children-with anorectal-malformation was the common associated-
malformation-noted. Majority of study-subjects were males(84.61%) and 
most of the children-belonged to the group<1 year(47.11%). Most of 
the-children with-hydronephrosis due to PUJO-belonged to the group<1 
year (60%). Surgery was done in 33% of patients primarily for CAKUT. 
Gestational-diabetes-mellitus and pregnancy-induced-hypertension were 
the common-risk factors noted in 8.7% each.
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Conclusion and Interpretation: Incidence of CAKUT in children 
aged from one month to 18 years is 2.8 per 1000 children. Hydro-
nephrosis and vesicoureteric reflux are the most common anomalies. 
Early recognition of CAKUT, their treatment and close followup of 
these children is required for better outcome.
Keywords: Congenital anomalies of kidney and urinary tract; 
CAKUT; Hydronephrosis; vesicoureteric reflux.
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P1-005 - Exosomes secreted by human urine-derived stem cells 
ameliorate the defects in common nephric duct remodeling and 
vesicoureteral reflux in Robo2-mutant mice

Rufeng Dai MD- PhD1, Yin  Ye1, Liu  Jialu1, Yu  Minghui1, Shen  Qian1, 
Xu  Hong1

1Children’s Hospital of Fudan University, Department of Nephrol-
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Disruption of ROBO2 in humans causes congenital anomalies of the 
kidney and urinary tract (CAKUT). Our previous study verified that 
nondilating vesicoureteral reflux (VUR) is the most common abnormal-
ity in Robo2-mutant mice. VUR and other CAKUT malformation is 
the leading cause of end stage of renal disease in Children. Exosomes 
secreted by human urine-derived stem cells (hUSCs-Exo) have the 
potential to prevent kidney injury in animal models. Whether hUSCs-
Exo can influence the occurrence or development of VUR/CAKUT 
remains unclear.
Here, we tested the real-time expression of Robo2 in whole embryos 
and kidney rudiments at different embryonic days to verify that 
there was Robo2 expression during the early nephrogenesis period. 
Moreover, we observed the ureteric bud (UB) outgrowth and branch-
ing, and common nephric duct (CND) remodeling in Robo2 mutant 
mice to validate that disruption of Robo2 causes VUR via impact-
ing UB outgrowth and CND remodeling. Finally, we tried to apply 
hUSCs-Exo in vivo and in vitro to rescue the CND anomalies in 
the Robo2 mutant kidney rudiments, we discovered that hUSCs-
Exo which enriched with the GDNF pathway signal moleculars, 
including ROBO2,GDNF, and RET, could be able to transmit from 
maternal vein to ureteral buds of fetus in mice, and rescue the CND 
remodeling failure and VUR in Robo2 mutant offspring .
Taken together, this study indicates that hUSC‐Exo can be used as 
a novel promising strategy for VUR/CAKUT, which highlights the 
application of hUSC‐Exo.
Keywords: Exosomes secreted by human urine-derived stem cells; 
Robo2; Common nephric duct; vesicoureteral reflux (VUR); Con-
genital anomalies of the kidney and urinary tract (CAKUT).
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Introduction: Bladder dysfunction may be due to an organic or func-
tional cause. We can detected in imaging studies or with anamnesis 
and urodynamic study (UD).
Objetive: To determine the usefulness of the UD in patients with uri-
nary tract infection (UTI) and the incidence of scar and vesicoureteral 
reflux (VUR) in patients with functional bladder dysfunction.
Material and Methods: Retrospective descriptive study. We review 
UD performed between January 1, 2019, and December 31, 2020. 
Inclusion criteria: patients with functional bladder dysfunction detected 
by the presence of UTI. Exclusion criteria: organic cause.
Results: Thirty-four patients who underwent UD were included. 
Women 67%; Men 33%. The median age of onset of symptoms was 
5 years and 9 months. The symptoms presented were daytime incon-
tinence 64%, nocturnal incontinence 53% and encopresis 14%. The 
alterations of the urinary tract that were found prior to the study: VUR 
in 41% and renal scars in 44%. Chronic kidney disease was presented 
in 11% of patients at diagnosis and it was developed in 5% in evolution. 
The diagnosis of the UD was the presence of uninhibited contractions 
26.2% and bladder-sphincter incoordination 8%, although it was normal 
in 47%. The presence of associated symptoms was not related to the 
pathological study. The following treatments were performed: anticho-
linergics 67% at some point during their follow-up, biofeedback 44%, 
botulinum toxin 2.9%, and clean intermittent catheterization 17.6%. 
Psychological cares were received in 12%. The evolution of the symp-
toms of these patients were the resolution in 67%.
Conclusions: The urodynamic study showed functional alterations in 
a high percentage of patients with UTI. Daytime or nocturnal enure-
sis did not correlate with a greater presence of pathological studies, 
which makes it difficult to establish the indication based on symptoms. 
Patients with UTI with functional bladder disorder have a high inci-
dence of VUR and renal scarring.
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P1-007 - Bicentric clinical spectrum of congenital anomalies of the 
kidney and urinary tract in Haitian children
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Background: Congenital anomalies of the kidney and urinary tract 
(CAKUT) are common in children and are characterized by structural 
and functional abnormalities of kidney, collecting system, bladder and 
urethra. The malformations can be unilaterally or bilaterally sided; also 
they may occur in syndromic forms with other organ defects. CAKUT 
are responsible for 40-50% of end-stage kidney disease in children 
worldwide. In Haiti the leading causes of chronic kidney diseases in 
children are glomerular diseases.
Methods: We reviewed the medical records of all children of 0-17 
years followed at the weekly pediatric nephrology clinic from January 
2017 to December 2021 in Hospital St Damien Nos Petits Freres et 
Soeurs and in Pediatrics unit of Hopital de l’Universite d’Etat d’Haiti. 
Fifty-six patients with a diagnosis of CAKUT were enrolled and evalu-
ated clinically with antenatal findings, serum biochemistry and ultra-
sound of urinary tract. The other imaging scans were not done due to 
their high cost.
Results: The male to female sex-ratio was 4.6 and the mean age was 
6.1 years (0.6-17.8). The most common anomaly was posterior urethral 
valves (26, 46.4%), unilateral hydronephrosis (14, 25%), pelviureteral 
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junction obstruction (3, 5.4%) and VACTERL syndrome (3, 5.4%). 
Most of the anomalies have been identified postnatally during an epi-
sode of urinary tract infection or for voiding disorders.
Conclusion: The clinical pattern of CAKUT in the cohort is variable 
and the severity of the underlying anomalies is a crucial parameter 
for the prognosis. Timely detection and optimal management of the 
CAKUT is essential for improving the kidney health of the patients. We 
need to continue the advocacy for better kidney care for all the children 
in the countries with CAKUT by emphasizing better education of the 
healthcare workers and minimizing the out-of-pocket expenses for the 
Haitian families.
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Congenital anomalies of the kidney and urinary tract (CAKUT) consti-
tute 20-30% of all anomalies in the prenatal period, with the spectrum 
of presentations ranging from mild, asymptomatic malformations, to 
severe, life-threatening pathologies. To date, more than 200 genes have 
been asserted in the literature to be associated with CAKUT how-
ever, the clinical validity of many of these associations is yet to be 
confirmed. Genomic medicine holds enormous promise for transform-
ing the diagnosis, care, and treatment of patients and their families, 
but to reach its full potential, systematic evaluation of the validity of 
gene-disease associations (GDAs) and accurate assessments of variant 
pathogenicity are required.
The ClinGen CAKUT Gene Curation Expert Panel (CAKUT GCEP) 
was approved in April 2022 and will use ClinGen’s established 
framework to classify the clinical validity of GDAs for both isolated 
and syndromic forms of CAKUT. The initial focus, however, is on 
Mendelian disorders arising from disease-causing variants in the 
genes most frequently implicated in CAKUT, as well as those with 
conflicting interpretations of significance - comprising a list of 75 
genes. GDAs are curated according to the current ClinGen SOP, in 
conjunction with additional guidance developed by ClinGen’s Kid-
ney Disease CDWG to promote consistency between curations and 
evidence interpretation across the spectrum of nephropathies. The 
GCEP is also contributing to ongoing efforts to establish consen-
sus recommendations for disease ontology. At present, the GCEP 
includes 6 curators and 12 experts with a broad range of experience 
from 13 organizations across 4 continents, including academic insti-
tutions, hospitals, and clinical laboratories.
The work of the CAKUT GCEP will address a critical gap in gene 
curation efforts and provide a way to efficiently define the clinical 

relevance of genes and variants across the spectrum of CAKUT, 
helping to ensure diagnostic accuracy as genomic testing moves to 
be commonplace in nephrology clinics.
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P1-010 - Screening of vesicouretal reflux with contrast-enhanced 
voiding urosonography in children
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Abstract Objective: To investigate the clinical value of contrast-
enhanced voiding urosonography(CeVUS) in children with vesi-
coureteral reflux. Methods: Children admitted to Wuhan Children’s 
Hospital who met the CeVUS examination indications were col-
lected, and CeVUS examination results were retrospectively analysis. 
RESULTS: 215 children underwent CeVUS examination, including 
102 males and 113 females, aged from 1 to 115 months. ① There were 
163 children with urinary tract infection (with or without fever) for the 
first time giving CeVUS examination,median age 6 months, 95%CI[1-
98],77 were males (154PUUs) with 35 VURs (45.5%), 86 were females 
(172 PUUs) with 39 VURs (45.3%). For 123 cases (75.5%) from 0 to 
12 months, 59 cases (47.9%) were VUR; 17 cases (10.4%) from 13 to 
24 months, 8 cases (47.1%) were VUR;23 cases (14.1%) were older 
than 25 months, 7 cases (30.4%) were VUR. ② Results of VUR follow-
up by CeVUS, there were 22 patients (44 PUUs), 14males (28PUUs) 
and 8 females (16 PUUs), which diagnosed with VUR by VCUG. All 
the 44PUUs, 9PUUs were low-grade VUR, 27PUUs were middle-high 
grade VUR.The follow-up examination of CEVUS showed that there 
were still 25 cases with reflux (56.8%). During the follow-up and com-
pared with the VCUG,4 cases of VUR disappeared,10cases (45.5%) 
were improved, 5 cases (22.7%) maintained, and 3 cases (13.6%) dete-
riorated.The 9 children with VUR were confirmed by CeVUS for the 
first time, and followed up by CeVUS again. There were 7 males (14 
PUUs) and 2 females (4 PUUs), and the average follow-up time was 
12.7 months. One case was improved, 6 cases were maintained, and 
2 cases were deteriorated. ③ There were no contrast media-related 
adverse events by CeVUS. Conclusion: CeVUS can be used in screen-
ing and follow-up of VUR, and is safe and feasible.
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Introduction: Congenital nephrotic syndrome (CNS) affects the slit 
diaphragm in glomerular basement membrane of podocytes. The dis-
ease manifestation appears within the first three months of life in CNS 
and between 3-12 months for infantile nephrotic syndrome (INS) and 
include nephrotic-range proteinuria, hypoalbuminemia and edema. The 
most common cause of CNS and INS is mutations in the NPHS1 and 
NPHS2 genes encoding nephrin and podocin respectively. The study 
aimed to establish specific genetic characteristics of CNS and INS in 
the North American population and reveal genetic-clinical associations.
Methods: Eleven Pediatric Nephrology Consortium (PNRC) sites col-
lected patient data retrospectively by chart review. Total 36 patients 
born between 1998 and 2019 and underwent genetic evaluations were 
included in the study.
Results: NPHS1 mutations were more often seen in CNS patients 
(27/36; 75%), whereas the INS group had more frequent mutations 
of WT1 (3/11;27.2%) and NPHS2 (4/11;36.3%) genes. Among patients 
with NPHS1 mutations, the splice site had a greater number of muta-
tions than the coding region of the gene, irrespectively of the group. 
Among these mutations, IVS17-1 G>A splice mutation was found in 4 
subjects that showed aggressive features of CNS. Interestingly, patho-
genicity of the mutation confirmed by ClinVar, SNP, Human mutation 
database.
In patients with CNS, the frequency (9/18;50%) of multiple muta-
tions of the NPHS1 gene was higher than in the INS group (2/5;40%) 
and significantly associated with hyperproteinuria (p=0.021) and 
hypoalbuminemia (p=0.03). Albumin infusions were much more 
effective in CNS patients who had NPHS2/WT1 mutations than those 
with NPHS1 mutations. In INS patients with WT1 mutations albumin 
infusions were less effective in supporting serum albumin levels
Conclusion: Variations in splice sites, specially IVS17-1 G>A and the 
presence of multiple mutations in the NPHS1 gene appear to greatly 
impact the severity of the clinical course among patients with both 
CNS and INS.
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Alagille syndrome(ALGS) is a liver disease involving cardiac, skel-
etal, ocular, and facial features. Renal involvements are documented 
in 40% of pediatric ALGS. The most common feature reported is renal 
dysplasia, followed by renal tubular acidosis(RTA). This study aimed 
to represent the prevalence, clinical manifestations, and outcomes of 
renal involvement in ALGS.
A total of 21 ALGS patients, under 18-year-old, who visited Samsung 
Medical Center from Mar, 1999 to Mar, 2022 were enrolled. ALGS was 
diagnosed either by clinical manifestations, targeted JAG1 sequencing, 
and/or liver biopsy. Medical records including sex, age, renal manifes-
tations, urinalysis, serum creatinine, and ultrasonography were retro-
spectively reviewed.
The male-to-female ratio was 3:4 and ALGS were diagnosed at age 
between 0.3 to 46.2months. Of all, 16 patients have done targeted 
sequencing and 15 were detected JAG1 mutations. Renal involve-
ments were found in 10(48%) patients, 6/15(40%) from JAG1-
mutated group and 4/6(67%) from the other. Renal dysplasia defined 

as cystic lesions was the most common feature, shown in 3 individu-
als. One of them was confirmed glomerular lipid deposition patho-
logically. Nephrocalcinosis(NC)/nephrolithiasis(NL), vesicoureteral 
reflux(VUR)/pelviectasia and RTA were found in 2 individuals respec-
tively, while one showed proteinuria. Excluding 2 patients expired from 
hepatic failure, 4/8(50%) patients with renal involvements progressed 
to chronic kidney disease(CKD) stage 2 or 3. 3 patients with CKD 
were diagnosed hepatorenal syndrome(HRS). Only 2(20%) patients 
have preserved their renal function without intervention.
Overall prevalence of renal involvement with ALGS in this study was 
48%, exceeding previous report. Also, renal phenotypes were more 
diverse than reported. Especially the prevalence of NC/NL was notable, 
high as 2/10(20%), and 1 patient needed extracorporeal shockwave 
lithotripsy(ESWL). Since cystic kidney is a known risk factor for NC/
NL, ALGS patients should be monitored for NC/NL concomitant with 
renal dysplasia. Moreover, watchful follow-up of renal manifestations 
in ALGS is necessary considering the portion of progression to CKD.
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Background: It is well known that some vesicoureteral reflux (VUR) 
patients with renal impairment have a poor long-term prognosis. In 
addition, some patients retain renal function for a short period after 
surgery, but then decline. However, the prognosis for older children to 
adulthood is obscure.
Methods: Among VUR patients visited our center from 2007 to 2018, 
we compared the eGFR at the first and last visits of 77 patients who 
had been observed for more than 4 years and were at least 10 years old 
at the last visit.
Results: The sexes of 64 boys and 13 girls. The median age at the 
first visit was 2.0 years, at the last visit was 15.3 years, and the 
observation period was 11.8 years. 44 patients had bilateral VUR 
grade III or higher, and 63 had anti-reflux surgery. The eGFR (mL/
min/1.73m2) was 75.6 at the first visit and 85.7 at the last visit, 
which was not significantly different, but 7 patients had progressed 
to CKD 5. We examined the cutoff value of initial eGFR to predict 
CKD 5 using the ROC curve, and found a relatively good predictive 
ability with an AUC of 0.812, cutoff value of 56.3, sensitivity of 
75.0%, and specificity of 85.4%. However, 4 of the 32 CKD stage 2 
cases developed CKD 5.
Discussion: This study showed that CKD 3 or higher at initial visit 
was a good cutoff value for predicting end-stage renal failure, which is 
important because therapeutic drugs for CKD are under development 
and early intervention is needed. However, some patients with mild 
renal dysfunction may develop renal failure and need careful monitor-
ing. The present study was based on long-term observation case, so 
there was bias and the case number was small. Further study is needed.
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A variety of renal anomalies are reported in 50-80% of VACTER asso-
ciation. Among them, a certain portion of patients develop chronic 
kidney disease (CKD) and frequently progress to end-stage renal dis-
ease (ESRD), requiring renal replacement therapy (RRT). This study 
is aimed to evaluate the clinical characteristic, prevalence, and risk 
factors of CKD in VACTER patients.
The medical records of pediatric (age 0-18 years) VACTER patients 
who visited Samsung Medical Center from January 2011 to Decem-
ber 2019 were reviewed retrospectively. This study used the tradi-
tional Schwarz formula to estimate glomerular filtration rate (eGFR) 
by serum creatinine (Cr). The CKD stage was classified according to 
Kidney Disease Improving Global Outcomes guideline, and CKD in 
this study was defined as CKD stage 2 to 5.
A total of 43 VACTERL patients were enrolled. Male was 1.9 
times more predominant, and 88.4% of patients had renal anoma-
lies (horseshoe kidney, hydronephrosis, multicystic dysplastic kid-
ney, renal agenesis, renal dysgenesis, duplex, vesicoureteral reflux 
(VUR), ureteral anomalies, urethral anomalies bladder anomalies). 
The median follow-up period was 1.6 years, and the average eGFR 
was 138.0ml/min/1.73m2. Half of the patients had urinary tract infec-
tions (UTI), and 82% experienced UTI more than once. VUR was 
detected in 21 patients, and one-third of them underwent correction 
procedures. Eleven patients had prophylactic antibiotic medication, 
including nine patients with VUR. Six patients experienced acute 
kidney injury (AKI), and half progressed to CKD. One of the CKD 
patients required continuous renal replacement therapy and subse-
quently switched to peritoneal dialysis. In this study, the prevalence 
of CKD was 16.3%, and AKI increased the risk of CKD progression 
ten times. (p=0.0235)
The VACTERL has several factors which might influence renal insuf-
ficiency. However, in this study, solely AKI was proven to be a statisti-
cally significant risk factor of CKD. Further longitudinal studies of 
CKD in VACTER are required.
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Background: Oligomeganephronia (OMN) is a rare subtype of con-
genital anomalies of the kidney and urinary tract, characterized by 
decreased number and compensatory hypertrophy of the nephron. 
Hyperfiltration and excessive stress cause glomerular injury and glo-
merulosclerosis, with renal failure typically occurring in adulthood. 
It is caused by abnormal renal development during the embryonic 
period, especially in patients with fetal growth retardation and low 
birth weight; however, the actual etiology and clinical features are still 
unknown. Herein, we investigated cases diagnosed with OMN in our 
hospital to reveal the clinical and pathological characteristics, treat-
ment, and outcome.

Methods: Ten patients pathologically diagnosed with OMN between 
2013 and 2020 were retrospectively investigated. The data were pre-
sented as the median ± interquartile range, and statistical significance 
was set at p < 0.05.
Results: The age at diagnosis was 14.1 years, the male-to-female ratio 
was 6:4, and only four cases were born with low birth weight. The 
estimated glomerular filtration rate was 62.2 (58.5-64.6) mL/min/1.73 
 m2 and the amount of proteinuria was 0.33 (0.22-0.66) g/gCre. The glo-
merulus diameter of OMN patients was significantly larger (217 vs 155 
μm, p < 0.001) than the control group, and the number of glomeruli 
of OMN patients was lesser (0.89 vs 2.75 /  mm2, p < 0.001) than the 
control group. Eight of the ten cases were identified by urinary screen-
ing, and the remaining two cases were detected by incidental blood 
examination. Nine patients were treated with renin-angiotensin system 
(RAS) inhibitors, following which proteinuria successfully decreased 
or disappeared (0.080 (0.040-0.15) g/gCr).
Conclusions: As few symptoms can lead to OMN discovery, most 
patients were found during urine screening at school. Renal dysfunction 
was observed in all patients at the time of renal biopsy. Proteinuria was 
significantly reduced by RAS inhibitors, indicating their renoprotec-
tive effect.
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Background: Renal fibrosis (RF) is the pathological hallmark of 
chronic kidney disease (CKD) in congenital anomaly of the kidney 
and urinary tract (CAKUT). Single-kidney FUBI (Failure of Ureteric 
Bud Invasion) mice present progressive RF with CKD. In this study 
serial DNA microarray technology was used to identify molecular 
modulators of RF with ageing in single kidney FUBI mice. It was 
found that autotaxin (ATX) played an important role in RF of CAKUT.
Methods: Serial changes with ageing in single-kidney FUBI mice were 
investigated using microarray analysis. The identified candidate gene 
was validated using FUBI as well as UUO models and plasma samples 
from 146 CAKUT-CKD patients.
Results: Increased levels of ATX were found in FUBI mice where 
mRNA levels had been increased with ageing. The development of RF 
and renal ATX expression were both evident in the UUO model and 
from the progressive increase in the CKD stage determined by analysis 
of the plasma of CAKUT-CKD patients. It was found that ATX protein 
expression increased dramatically after the age of 12 months in single-
kidney compared with double-kidney-FUBI mice and also increased 
with the progression of UUO-induced RF. ATX was absent in normal 
human renal tissue but was detected by immunohistology in human 
CKD renal dysplastic specimens. ATX induced collagen I, connective 
tissue growth factor (CTGF) and TGF-b1 protein expression were also 
evident in vitro in cultured. ATX induced renal CTGF expression was 
predominantly attributable to tubular epithelial cells. The knockdown 
of CTGF with siRNA also suppresses a-SMA mRNA expression by 
ATX stimulation on HRPTCs and it is clear that ATX-LPA-CTGF 
signaling makes an important contribution to the pathogenesis of RF 
in CAKUT-CKD.
Conclusion: The targeting of ATX-LPA-CTGF signaling could be a 
promising therapeutic strategy for RF, and ATX might serve as a novel 
tool for monitoring the progression of CAKUT-CKD.
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Rationale & Objective: Congenital anomalies of the kidney and uri-
nary tracts (CAKUT) are the leading cause of kidney failure in children 
with phenotypic and genotypic heterogeneity. The objective of this 
study was to describe the genetic spectrum of CAKUT and identify 
the risk factors for kidney failure in children.
Study Design: Retrospective cohort study.
Setting & Participants: Clinical, anatomical, and genetic data were 
derived from a multicenter registration network (Chinese Children 
Genetic Kidney Disease Database, CCGKDD), and the Chigene data-
base. This analysis included 925 CAKUT children who underwent 
genetic tests in 2014 to 2020. 584 of 925 children were from CCG-
KDD, with longitudinal data for kidney function.
Exposure: Different clinical, anatomical, and genetic entities.
Outcome: Kidney failure.
Analytical Approach: The kidney survival as well as the median 
(95% confidence interval) time to kidney failure was estimated by the 
Kaplan-Meier method. Analysis of the association of kidney failure, 
with the exposure of interest was conducted by Cox proportional 
hazards model.
Results: A molecular genetic diagnosis was established in 96 out 
of 925 (10.3%) children. Genetic diagnosis rate varies among dif-
ferent anatomical catalogues. Eighty-two patients from CCGKDD 
progressed to kidney failure at the median age of 13.0 (95% confi-
dence interval, 12.4-13.6) years. Patients with variants of PAX2, 
TNXB, EYA1, HNF1B, GATA3, 48,XXYY showed worse outcomes 
(X2=18.0, P <0.001). Multivariate analysis indicated solitary kidney, 
posterior urethral valves, bilateral hypodysplasia, CKD stage 4-5 at 

diagnosis and prenatal diagnosis were independent prognostic factors 
in children with CAKUT. Patients with genetic diagnosis and extrarenal 
diagnosis predicted shorter kidney survival in crude analysis but not 
in adjusted models.

Limitations: Missing data, and relatively small sample size.
Conclusions: Genetic diagnosis rate varies among different anatomical 
catalogues. Sub-clinical defects of CAKUT have a more significant 
impact on prognosis than genetic test results and extrarenal diagnosis.
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Background: Despite their low prevalence, rare kidney diseases 
(RKD) must be treated with the same professional approach as com-
mon diseases. The research aimed to analyse the data of patients with 
RKD, managed at the University Medical Centre Maribor.
Methods: The research was conducted in 2021 with our data 
entered in the ERKReg and in the hospital informational system. 
Basic patient data (age, sex, clinical diagnosis, year of diagnosis), 
creatinine values, stage of chronic kidney disease (CKD), the pres-
ence of hypertension, and patient’s medications were collected and 
analysed.
Results: 126 patients (58 women, 68 men) with RKD were included in 
the study. The most common groups were congenital anomalies of the 
kidneys and urinary tract (CAKUT) with 62.7% of patients, followed 
by glomerulopathies with 17.5% and familial cystic renal diseases with 
13.4%. All other groups accounted for less than 10% of patients. The 
most common diagnosis was vesicoureteral reflux, present in 28.3% of 
the cases, diagnosed on average at the age of 1.5 years, while in other 
disease groups between the age of 8 and 9 years. The mean creatinine 
value in patients with CAKUT at diagnosis was 53 μmol/L, with no 
deterioration after five years. Most patients had grade one CKD (63%), 
followed by stage two in 36%. Less than 1% of all patients had grade 
five CKD. 10% of all patients were diagnosed with hypertension, and 
half were successfully treated with one antihypertensive medication. 
The most common indication for surgical treatment was vesicoureteral 
reflux, followed by pyeloureteral stenosis, and 33% of patients required 
surgery.
Conclusions: The study found that the prevalence of children with 
RKD in the Podravska region is higher than the predicted prevalence 
in Europe, with a highly asymmetric distribution of individual diseases. 
Hypertension is present in 10 % and stage one CKD in 63%.
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Accessory renal arteries are routinely considered to be normal ana-
tomical variant.
However, lower pole renal vessel (CV) crossing ureter subpelvically 
may be the cause of pediatric ureteropelvic junction obstruction 
(UPJO).
The aim of the study was to analyze lower pole renal vessel, subpelvi-
cally crossing the ureter as a cause of extrinsic ureteo-pelvic junction 
stenosis in children with hydronephrosis.
Material and Methods: Group of 77 children diagnosed with UPJO 
was involved into the study, 50 males (65%), median age 29 (4-108) 
months; Left kidney 62%.
Color doppler ultrasound (CD-US) of renal arteries was performed in 
44 patients (57%) using Aloka Prosound alpha 6, convex transducer 
2-6 MHz. Diuretic renography was used to determine renal function.
In remaining 33 pts (43%) doppler assesement of renal vessels was 
not available.
Results: In CD-US 16 from 44 patiets (36,4%) was found with acces-
sory vessel crossing (CV) the ureter subpelvically, causing UPJO, 
median age 108,5 (69-159) months; 5 female, 11 male (69%).
In this CV –group first diagnosis of hydronephrosis was set at the 
age of 105 (31-162), in prenatal diagnostics in 2 children; 8 children 
complained of abdominal pain (50%). There were 5/16 early divisions 
of renal artery, 11/16 accessory renal artery to the lower pole of the 
kidney.
28/44 children without crossing vessel were signif icantly 
younger, median age 10 (4-89,5) months, with earlier diagno-
sis of hydronephrosis, at median age of 6 months (0-111)- in 5 
in prenatal period; 4 children (14%) presented with abdominal 
pain.
In dynamic renal scyntigraphy there was no differece in reaction to 
Furosemide in children with or without crossing vessel.
Conclusions: Extrinsic UPJO was found in 36,4% of examined 
patients. In older children the incidence of extrinsic UPJO was higher. 
CD-US is a useful and sensitive method to detect crossing vessel in 
UPJO, and should be considered as the investigation of choice in chil-
dren with hydronephrosis.
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Background: Severe congenital anomalies of the kidney and urinary 
tract (CAKUT) progresses to infantile kidney failure with replacement 
therapy (KFRT). Although prompt and precise prediction of kidney 
outcome is important, early predictive factors for its progression remain 
unknown.
Methods: This retrospective cohort study  included patients with 
CAKUT treated at 12 centers between 2009 and 2020. Patients with 
a maximum serum creatinine (SCr) level ≤1.0 mg/dL during the first 
3 days, patients who died of respiratory failure during the neonatal 
period, patients who progressed to KFRT within the first 3 days, and 
patients lacking sufficient data were excluded.
Results: Of a total of 2187 patients with CAKUT, 92 patients were 
finally analyzed. Twenty-five patients (27%) progressed to KFRT and 
24 (26%) had stage 3−5 chronic kidney disease without replacement 
therapy during the median observation period of 52 (1−139) months. 
Among these, 22 (24%) progressed to infantile KFRT. The kidney sur-
vival rate during infantile period was significantly lower in patients 
with a maximum SCr level during the first 3 days (Cr-day3-max) ≥2.5 
mg/dL (21.8%) compared with those with a Cr-day3-max <2.5 mg/
dL (95.2%) (log-rank, P < 0.001). Multivariate analysis identified Cr-
day3-max (P < 0.0001) and oligohydramnios (P = 0.04) as associated 
with higher risks of infantile KFRT. Eighty-two patients (89%) were 
alive at last follow-up.
Conclusion:  Neonatal kidney function, including Cr-day3-max, 
was strongly associated with kidney outcome in patients with severe 
CAKUT. Aggressive therapy for severe CAKUT may have good long-
term outcomes through infantile dialysis and kidney transplantation.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

P1-023 - Bladder wall-renal cortical index and renal outcome in 
patients with a posterior urethral valve

Michael   Alao1,2, Adebowale   Ademola2,3, James  Owolabi4,5, Olay-
inka  Ibrahim6,7, Adanze  Asinobi2,8, Korede Oluwatuyi9

1University College Hospital Ibadan, Paediatrics, Ibadan, Nigeria
2University of Ibadan, College of Medicine, Ibadan, Nigeria
3University College Hospital, Paediatric Department, Ibadan, Nigeria
4Bowen University Teaching Hospital, radiology Department, Ogbo-
moso, Nigeria
5Bowen University, College of Medicine, Iwo, Nigeria
6University of Ilorin Teaching Hospital, Department of Paediatrics, 
Ilorin, Nigeria
7University of Ilorin, College of Medicine, Ilorin, Nigeria
8University College Hospital, Department of Paediatrics, Ibadan, 
Nigeria
9Federal Medical Center Nigeria, Paediatrics, Owo, Nigeria

Abstract
Posterior urethral valve (PUV) is the commonest congenital anomalies 
of the kidney and urinary tract (CAKUT) in boys. It is associated with 
increase mortality and morbidity consequent on bladder dysfunction 
and renal complications. Serum creatinine; the most available maker of 
kidney function is an unreliable long term predictor of renal outcome. 
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A reliable index to predict the renal outcome is required to guide care 
and predict future evaluation and active management frequency. This 
study presents a preliminary report of bladder wall- cortical index and 
subsequent renal outcomes of children with PUV in tertiary centre 
Southwestern Nigeria.
Methods: This is a prospective study of children with PUV seen 
between March 2015 and May 2016. Descriptive analysis of patients’ 
demographic and clinical characteristics was undertaken. Using a 3-5 
MHz curvilinear probe and a 7-11 MHz linear probe, the kidneys were 
measured for size and parenchymal echopattern in all planes, as well 
as renal cortical thickness. The bladder wall thickness was measured 
from the interface of urine and internal mucosa to the outer part of 
the hypoechogenic muscular layer. The estimated glomerular filtra-
tion rate at diagnosis and at 2 years follow up was compared with the 
bladder wall thickness and renal cortical thinness index at first contact. 
Data were analysed using GraphPad Prism 9.
Results: The cohort’s median age was 5 months (range 3days -11 years, 
IQR 1.0, 24.0months). The most frequent clinical features included: 
poor urinary stream, lower abdominal swelling and breathlessness. 
PUV was complications with urinary tract infections, vesicourethral 
reflux disease, Acute Kidney Injury (AKI), proteinuria and failure to 
thrive. The bladder-wall-renal cortical index at recruitment was associ-
ated with lower eGFR and increased mortality at 2 years of follow up.
Conclusion: PUV was associated with increased morbidity and mortal-
ity. Bladder wall thickness-renal cortical thinness index was associated 
with lower eGFR and mortality at 2years.
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Introduction: Routine antenatal ultrasound examinations have resulted 
in the increased detection of congenital anomalies of kidney and uri-
nary tract. Antenatal hydronephrosis (ANH) is the most common 
amongst them with a prevalence of 0.5-5%. Though its transient in 
41-88% cases and resolves spontaneously, about 4-15% require some 
postnatal intervention. Our aim is not to miss significant pathological 
conditions, but at the same time avoid over evaluation and treatment of 
minor abnormalities, especially in resource limited setting thus living 
by our ethics of beneficence and nonmaleficence.
Objectives: 1. To study the clinico-radiological profile of infants with 
antenatal hydronephrosis and time to resolution in different grades of 
hydronephrosis.
2. To study the outcomes of antenatal hydronephrosis in infants at 3, 
6,12 and 18 months of follow up.
Methodology: 120 infants with antenatal hydronephrosis were pro-
spectively followed up till 18 months of postnatal age. Findings of ante-
natal scans were recorded and infants were divided into three groups 
as mild (APD <10mm), moderate (APD 10-15mm) severe (APD > 
15mm) based on the grade of hydronephrosis on the ultrasound in first 
week of life. Statistical analysis was performed to find the relationship 
between the grade of hydronephrosis with antenatal scans, associa-
tion with urinary tract anomalies, mean time to resolution, episodes of 
urinary tract infections, benefit of antibiotic prophylaxis, frequency of 
imaging such as renal dynamic scans (RDS) and micturating cystoure-
throgram (MCU) and significant surgical interventions.

Results: Mild hydronephrosis was present in 50-60% of the cases 
which resolved at 6 months of postnatal age, whereas moderate to 
severe variety persisted beyond 9-12 months. Postnatal imaging within 
first week and at 6 weeks were better predictors of the outcomes as 
compared to the antenatal scans. Only 5-8% of the total cases required 
surgery and 3-7% had UTI. Results at 18 months follow up would con-
tribute to the median follow up required in such patients.
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Background: CAKUT refers to a series of diseases that contain ana-
tomical abnormalities of the urinary system, with an incidence of up to 
3-6/1000 in newborns worldwide, and is the leading cause of end-stage 
kidney disease in children. Based on the summary of previous studies, 
single-gene etiology accounts for 18% of the CAKUT etiology that can 
be found by the current technology. In our previous studies, the mice 
with mutations caused by the insertion of GEN1 with PB transposons 
have similar phenotypes consistent with CAKUT patients. However, 
whether GEN1 is the causative gene of CAKUT in human is unknown.
Objective: To verify whether GEN1 is the pathogenic gene of human 
CAKUT that broaden the gene pool of CAKUT in human.
Methods: We collected CAKUT children who had GEN1 variants 
without known CAKUT-causing genes, analyzed the amino acid con-
servatism, constructed missense mutation plasmids, transfected 293T 
cells to observe the GEN1 gene and protein expression, and identified 
the stability of the mutant proteins. After purified mutant proteins, 
their basic functions were detected, including enzyme activity and the 
binding ability to DNA. The splicing function of a splicing near site 
mutation was detected at the same time.
Results: A total of 32 children with GEN1 variation were found in 
785 children, including 25 children with CAKUT and 7 children with-
out CAKUT. A total of 460 patients with CAKUT were found in 785 
patients (α=0.025, χ2 =5.24, P<0.05). The enzyme activity and bind-
ing ability of the purified missense mutant proteins decreased uni-
formly to varying degrees relative to the wild-type protein, of which 
p.R401X, 508 decreased significantly. In protein stability experiment, 
the p.R401X, 508 was the most unstable. In minigene splicing experi-
ment, an abnormal splicing occurred in mutation c.1071+3 (IVS10) A 
>G, formed a shorter exon 10.
Conclusion: In the sequenced population, the study indicated that 
GEN1 was correlated with CAKUT. The mutant GEN1 proteins have 
damaged functions compared with wild-type GEN1 protein in vitro.
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Urinary tract dilations represent one of the major anomalies detected 
at prenatal ultrasound screening. To date, there is a lack of uniformity 
in the use of ultrasound grading systems.
The objective of this study was to analyze the correlation between 
antenatal dilation degree, according to UTD and SFU grading systems, 
and postnatal clinical outcomes.
A retrospective analysis was performed on 94 cases with prenatal diagno-
sis of urinary tract dilation from 2013 to 2020. All patients were classified 
according to prenatal SFU (mild, moderate, severe) and UTD grading sys-
tem (A1, A2-3). The analyzed endpoints were spontaneous resolution of 
dilations, vesico-ureteral reflux (VUR) and urinary tract infections (UTI).
For both classifications low-risk grades (“mild” and A1) correlated 
significantly with spontaneous resolution of dilation (respectively 55% 
and 58%, p < 0.001). The “severe” SFU grade appeared to be sig-
nificantly associated with the diagnosis of VUR with an OR=24.89 
(p-value=0.004); instead UTD grade A2-3 association was not sta-
tistically significative. On the other hand, in relation to UTIs, there 
was a more significant correlation with the severe SFU grade, com-
pared to the UTD A2-3 grade: for the severe SFU grade an OR=14.55 
(p-value=0.02) was calculated. From the comparison of the two clas-
sification systems using ROC curves, SFU grading seemed to have 
higher accuracy than UTD classification for the prediction of VUR 
(respectively AUC 0.827 and 0.683) and UTI (respectively AUC 0.767 
and 0.673). Analyzing spontaneous resolution, an AUC of 0.745 for 
SFU and 0.725 for UTD grading was calculated.
Both SFU and UTD grading system appeared to be useful tools for 
the management of prenatal urinary tract dilations. In our sample SFU 
system seemed to have higher accuracy than UTD classification for 
the prediction of VUR and UTI. More studies are needed, including 
postnatal classifications and other endpoints, with larger population 
and longer follow-up.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

P1-029 - Posterior urethral valves in Children: Challenges of man-
agement at the University of Port Harcourt Teaching Hospital, 
Nigeria

Tochi Uchenwa1, Ifeoma  Anochie2, Felicia  Eke1

1University of Port Harcourt Teaching Hospital, Paediatrics, Port Har-
court, Nigeria
2University of Port Harcourt Teaching Hospital/University of Port Har-
court, Paediatrics, Port Harcourt, Nigeria

Introduction:  Posterior urethral valve (PUV) is the commonest 
obstructive uropathy seen in children in our hospital. However, it’s 
management is fraught with a lot of challenges in our environment with 
resultant poor outcome due to late presentation, financial constraints 
and unavailability of facilities for surgical resection.
Aim: To highlight challenges in management and outcome of patients 
presenting with posterior urethral valves at the University of Port Har-
court Teaching Hospital over a 3year period.
Methods: The renal forms of all children with renal disease and those 
with the diagnosis of posterior urethral valves seen at the Paediatric 
Nephrology unit from June 2019 to April 2022 were reviewed. The 
relevant information regarding the clinical presentation, management 
and outcome of those with PUV were retrieved and analysed.
Results: Out of 167 renal cases seen, 20(12%) had PUV. The age range 
was 1day to 12years with a mean age of 2.17 ± 2.95 yrs. Prenatal 
diagnosis was made in 2(10%) patients. Seven (35%) presented in 

the neonatal period while 8(40%) presented after 6months. The most 
common presentation was dribbling of urine in all patients (100%) 
and fever in 10 (50%). The common complications were urinary tract 
infection in 16(80%) and uremia in 10(50%). Four (20%) patients had 
transvesical excision of valves after one year of life and 1(5%) had 
vesicostomy. None had transurethral valve resection. The mean ini-
tial serum creatinine at presentation was 277.35 ± 194.17umol/l and 
159.57 ± 146.15umol/l post intervention (continuous bladder drainage/
surgery). Seven patients (36.8%) had end stage renal disease (ESRD). 
Five (25%) signed against medical advice and mortality rate was 25%.
Conclusion: Prenatal diagnosis of PUV is very low in our environ-
ment, while transvesical valve excision is the common method of surgi-
cal repair due to unavailability of infant resectoscope. The morbidity 
and mortality rates are high due to these challenges in the management.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

P1-030 - Prediction of mortality in fetuses with renal oligohydram-
nios using antenatal and early postnatal parameters

Mathilde   Baudin1, Claire   Herbez1, Ferdinand   Dhombres2, 
E l e o n o r e    B l o n d i a u x 3 ,  C a t h e r i n e    G a r e l 3 ,  J e a n 
Marie  Jouannic2, Tim Ulinski1

1Pediatric Nephrology- Trousseau Hospital- Sorbonne, Origyne, Paris, 
France
2Obstetrics- Trousseau Hospital- Sorbonne, Origyne, Paris, France
3Radiology- Trousseau Hospital- Sorbonne, Pediatric Radiology, Paris, 
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Introduction: Renal oligohydramnios (ROH) is caused by bilateral 
congenital abnormalities, either of renal parenchymal or obstructive 
origine. ROH is a poor prognostic factor of neonatal survival, lung 
hypoplasia being the main cause of mortality. However, the short or 
medium prognosis is highly variable. We aimed to describe the fetal 
morbidity and mortality in case of renal oligohydramnios due to renal 
congenital pathologies and to find predictive risk factors for morbidity 
and mortality.
Patients and Methods: Observational retrospective single center 
study. All data were collected in Trousseau Hospital in the department 
of gynecology-obstretric, neonatology and pediatric nephrology, from 
March 2008 to September 2020.
Results: We included 66 foetuses with renal parenchymal pathologies 
or posterior urethral valves causing oligamnios or anamnios, identified 
on antenatal ultrasound or at childbirth, who have not had a premature 
rupture of the membranes during pregnancy. Total mortality was 75% 
(50/66) including 35% antenatal deaths (22 terminations of pregnancy 
and 1 intrauterine death), 10 died immediately after birth, 17 died in 
neonatal intensive care unit and 16 survived. The presence of pneu-
momediastinum and pneumothorax was not different in survivors and 
non-survivors.
Regarding antenatal characteristics, foetuses with kidneys having a 
sonographic aspect of hypodysplasia at T2 and an anamnios or oli-
gohydramnios before 24 weeks GA had a higher risk to die, often 
due to lung hypoplasia. Mortality was correlated with the severity of 
kidney damage. There was a significant difference in plasma creati-
nine in the surviving patients compared to the deceased patients, from 
day 3 onwards (183 μmol/L [88; 255] versus 295 μmol/L [247; 326]; 
p=0.038).
Conclusion: The presence of pulmonary hypoplasia was frequent but 
did not appear to be associated with an increase of neonatal mortality. 
However, the severity of early renal dysfunction (from day 3 onwards) 
and bilateral dysplasia detection on ultrasound before 24 weeks GA 
were correlated with mortality.
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P1-031 - Diagnostic yield and benefits of whole-exome sequencing 
in patients with congenital anomalies of the kidney and urinary 
tract (CAKUT) diagnosed in the first thousand days of life
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Congenital anomalies of the kidney and urinary tract (CAKUT) are the 
predominant cause of chronic kidney disease (CKD) in children and ado-
lescents. Although over 50 genes are known to cause CAKUT if mutated, 
the diagnostic yield of whole-exome sequencing (WES) in heterogene-
ous CAKUT cohorts is typically lower than 15%. Here, we asked for 
the diagnostic yield in a defined CAKUT cohort, i.e. patients diagnosed 
before the age of three years, and whether an early genetic diagnosis may 
impact patient management. In 100 patients diagnosed with CAKUT in 
the first 1,000 days of life, WES was performed, and variants in 58 estab-
lished CAKUT-associated genes were extracted and classified according 
to the ACMG guidelines. The translational value of the genetic findings 
was assessed. In 25% of patients, we identified a rare likely pathogenic 
(LP) or pathogenic (P) variant in one or two of 15 CAKUT-associated 
genes, including LIFR, PAX2, SALL1, SIX2, and TBC1D1, playing a role 
in nine different molecular pathways, including GDNF/RET and WNT 
signaling. Of the 27 different variants detected, 52% were loss-of-func-
tion and 19% de novo variants. In 21 of the 25 (84%) patients carrying 
a LP/P variant, a gene was affected that was previously associated with 
specific extrarenal anomalies, allowing an earlier diagnosis and treatment 
of (subclinical) comorbidities including prediabetes, hyperuricemia and 
hypoparathyroidism in 10/100 patients. CAKUT patients requiring kidney 
replacement therapy (KRT) before the age of three years and those pre-
senting with extrarenal anomalies had a significantly higher likelihood to 
carry LP/P variants (odds ratio 2.95 or 3.5, respectively). Altogether, we 
demonstrate a comparatively high diagnostic yield of WES in children 
diagnosed with CAKUT in infancy, particularly in those requiring KRT 
or presenting with extrarenal anomalies, and suggest a benefit for earlier 
management of comorbidities. (Funding: Else Kröner-Fresenius-Stiftung, 
grant no. 2018_Kolleg.12; Deutsche Forschungsgemeinschaft, grants no. 
KO5614/2-1, MA9606/1-1)

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

P1-032 - Incidence and follow-up of antenatally detected con-
genital anomalies of the kidneys and urinary tract in a tertiary 
neonatal unit
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1Children’s Health Ireland, Paediatric Nephrology & Transplantation, 
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Introduction: Congenital anomalies of the kidney and urinary tract 
(CAKUT) are the most common cause of end-stage renal failure in 
children. There is a well-established causative relationship between 
CAKUT and the requirement for renal replacement therapy, which car-
ries significant health and psychosocial burden for families. With an 
overall incidence of 0.3-1.6 per 1000 births, CAKUT constitutes up to 
30% of all anomalies detected in the prenatal period. This audit was 
conducted to ascertain our performance in managing CAKUT, thereby 
minimising the degree of renal damage and preventing progression to 
end-stage renal failure.
Methods: A retrospective chart review was performed of all patients 
with antenatally detected renal anomalies at the Rotunda Hospital from 
March 2020-March 2021. Powerchart and NIMIS records were used 
for data collection.
Results: A cohort of n=65 patients were identified, of which two trans-
ferred care to an alternate centre prior to delivery and were excluded. 
n=63 patients were included, 38 (60.3%) were male and 25 (39.7%) 
were female. The mean gestational age at initial detection of CAKUT 
was 24.87 weeks (IQR 20-32). n=26 (41.27%) of patients had a proven 
diagnosis of CAKUT. The most prevalent anomaly was hydronephro-
sis, with n=19 patients investigated for this. Of patients with antena-
tally diagnosed hydronephrosis, 63.2% of scans specified renal meas-
urements. Our institution’s percentage compliance with guidelines was 
89.65%. Adherence to guidelines was poorest in the domains of bilat-
eral hydronephrosis and ectopic kidneys (0% and 50% respectively). 
Four terminations of pregnancy were noted and six patients died in 
the perinatal period.
Conclusion: CAKUT are common in the practice of both Obstetri-
cians and Neonatologists. It is important to include renal measure-
ments in ultrasound reports, where hydronephrosis is concerned 
to facilitate timely and accurate post-natal management. Though 
our compliance with best-practice guidelines was high, Neonatolo-
gists must ensure post-natal imaging is conducted in an appropriate 
time-frame.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

P1-033 - Single-center analysis of the incidence of fetal congenital 
anomalies of kidney and urinary tract diagnosed by intrauterine 
three-dimensional ultrasonography
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rui  Zhong4, Ruiman  Li3
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3First affiliated hospital of Jinan university, Fetal Medical Center, 
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4First affiliated hospital of  Jinan university, Information Center, 
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Objective: Congenital anomalies of kidney and urinary tract (CAKUT) 
is an important cause of chronic kidney disease and end-stage renal dis-
ease in children. This study investigated the occurrence of intrauterine 
CAKUT in our hospital through prenatal ultrasound examination, so 
as to help the early detection of the disease .
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Methods: Three dimensional ultrasonography was performed on preg-
nant women registered in fetal Medical Center of our hospital from 
December 2009 to December 2019. The incidence of intrauterine 
CAKUT was analyzed.
Results: A total of 79232 cases of pregnant women underwent prenatal 
ultrasound examination were counted, among which 957 cases were 
found to have urinary CAKUT in the fetal urinary system by prenatal 
ultrasound examination, with an incidence of 1.21%. 697 patients with 
pyelectasis ， renal cystic disease in 82 cases, 46 cases of renal agen-
esis, 32 cases of ectopic kidney, duplication of renal pelvis and ureter 
in 34 cases, 5 cases were horseshoe kidney, simple renal dysplasia in 5 
cases, pyelectasis with renal cystic disease in 1 case, pyelectasis with 
duplication of renal pelvis and ureter in 1 case, renal cystic disease with 
horseshoe kidney in 1 case, renal cystic disease with renal agenesis in 1 
case, renal cystic disease with ectopic kidney in 1 case, renal dysplasia 
with renal agenesis in 1 case, renal dysplasia with duplication of renal 
pelvis and ureter in 1 case, 1 case of ectopic kidney with duplication 
of renal pelvis and ureter, renal parenchyma medulla echo abnormal 31 
cases, renal vascular dysplasia in 5 cases, 9 cases of bladder dysplasia 
and ureteral dysplasia in 3 cases.
Conclusion: The incidence of intrauterine CAKUT in single center of 
our hospital was 1.21%. The common types were as follows: pyelecta-
sis, renal cystic disease ，renal agenesis，duplication of renal pelvis 
and ureter, ectopic kidney. The incidence was 72.83%, 8.57%, 4.81%, 
3.55%, 3.34% respectively.

Congenital abnormalities of the Kidney and Urinary Tract 
(CAKUT)

P1-035 - Urine biomarkers and reflux nephropathy (RN) In chil-
dren with vezico-renal reflux (VUR).

Natalia Zaikova1, Vladimir  Dlin1, Penkina  Daria1

1Pirogov University, nephrology, Moscow, Russian Federation

The available modern diagnostic methods often do not allow to 
establish the initial structural and functional changes of the kidneys. 
99mTc-DMSA renal scan reveals fibrous foci that have already formed, 
and does not allow detecting initial and potentially reversible fibrous 
changes. Therefore, there is a need to develop sensitive methods for 
early diagnosis of kidney damage, inflammation and fibrosis.
The aim was to evaluate the relationship between urine biomarkers and 
renal scarring in children with VUR.
Method: 117 patients aged 3 to 16 years (mean age 10.2 ± 4.5, 70.1% 
of girls) with VUR were examined. The control group consisted of 
40 healthy children. All children underwent a complete nephrologi-
cal examination. The levels of transforming growth factor (TGF-β1) 
and angiotensin II (Ang II), microalbumin (MA) were determined in 
morning urine using the ELISA method. To identify the severity of the 
lesion of the renal parenchyma, a static DMSA scan was performed.
According to DMSA, the children were divided into 3 groups: 1 gr. 
– VUR without signs of sclerosis (15.4%), 2 gr. – VUR+1-2 foci 
(44.74%) and 3 gr VUR+ > 3-4 foci of sclerosis (40.1%). All patients 
with VUR had a high urinary excretion of all biomarkers when com-
pared with the control group (p<0.05). The concentrations of all urine 
biomarkers were significantly higher in the gr.2 and gr.3 than gr.1 
(p<0.0001). TGF-β1, Ang II and MA were correlated with renal scars. 
The same urine biomarkers also correlated with GFR.
Conclusions: DMSA renal scan, showed a direct correlations with the 
severity of VUR. We established a reliable dependence of the excre-
tion biomarkers in the urine on the severity of RN according to DMSA 
scan in children with VUR. The excretion of biomarkers in the urine 
as non-invasive markers can be used as a criterion for the development 
and progression of nephropathy in VUR.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-036 - Renal Cysts and Diabetes Syndrome – An entity where 
thorough family history often points towards the diagnosis
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Introduction: HNF1B haploinsufficiency is associated to Renal Cysts 
and Diabetes Syndrome (RCAD-MIM#137920), an entity with auto-
somal dominant transmission. It may be caused by heterozygous single 
nucleotide deleterious variants or whole-gene deletions, the later within 
a recurrent 17q12 deletion locus. There is a wide array of associated 
kidney manifestations, most frequently cysts.
Case Series: We present four (one girl, three boys) pediatric patients, 
aged one to 15 years, from three families with pathogenic HNF1B vari-
ants, two of which with the 17q12 recurring deletion. All 4 patients 
presented renal abnormalities, with cystic kidney as first finding in 
three of them. One had prenatal pyelectasia, which improved over 
time. Both patients with the recurring deletion presented dysmorphic 
features. One presented developmental delay, and the other functional 
liver abnormalities and congenital heart disease. Diagnosis was made 
through 17q12 MLPA assay in one family, CGH-array in one family, 
and WES-based gene panel for kidney disease in the other. Careful 
inquiry in genetics consultation had identified family history in 2 of 
the families, with suggestive findings spanning over 4 generations in 
one of the families, and 2 in the other. Diabetes and renal cysts were 
simultaneously present in 2 adults.
Discussion: RCAD is a multisystemic disorder with kidney disease 
being the most common and often the inaugurating feature. RCAD is 
an important diagnosis to consider in the presence of pediatric kidney 
disease, particularly when family history includes diabetes cosegregat-
ing with kidney disease in an autosomal dominant pattern. Genetic 
diagnosis is paramount, as it prevents invasive diagnostic procedures, 
directs follow-up and treatment, and allows adequate genetic counsel-
ling for patients and families.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-037 - A novel frameshift homozygous mutation in FAT1 gene 
causes ptosis, nephropathy and syndactyly in Emirati family: case 
report and literature review
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Single gene mutations are important causes of glomerular disease in 
children. Of these genes, mutations in FAT1 gene have been recently 
described in the literature as a cause of nephropathy in isolated form 
or multi-system involvement. The spectrum of renal disease associ-
ated with FAT1 gene mutations is variable ranging from asymptomatic 
proteinuria and hematuria to severe nephrotic syndrome and end-stage 
renal disease. In this case report, we describe a 3 year-old child along 
with two other family members with a novel frameshift homozygous 
mutation in FAT1 gene consistent with the diagnosis of autosomal 
recessive colobomatous-microphthalmia, ptosis, nephropathy and syn-
dactyly syndrome with variable expression of phenotype. This report 
adds to the genotype-phenotype correlation, highlighting the clinical 
importance of considering FAT1 gene defects as part of the differential 
diagnosis for congenital ptosis, syndactyly and nephropathy especially 
with multiple affected family members.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-040 - Isolated kidney transplantation under lumasiran therapy 
in primary hyperoxaluria type 1 (PH1): a report on 3 cases

Anne-Laure Sellier-Leclerc1, Charlene  Levi2, Cecile Acquaviva-Bour-
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Objectives: The RNA-interference therapy lumasiran demonstrated 
its efficacy to decrease urinary (UOx/creat) and circulating (POx) 
oxalate levels in PH1. Whether combined liver/kidney transplanta-
tion (CLKTx) can be replaced by isolated KTx and lumasiran remains 
debatable.
Methods: Three cases of genetically-confirmed PH1 patients receiving 
isolated KTx are described. They all received post-operatively “stand-
ard of care” (SOC), associating hyperhydration (3L/m²/day), potassium 
citrate (250mg/kg/day), pyridoxine and lumasiran.
Results: Patient 1: diagnosis 1.5 years, dialysis initiation 0.5 years, 
POx 110μmol/L (N<5) at the beginning of lumasiran at 2.5 years, KTx 
13 months after lumasiran (POx 53μmol/L), deceased donor. Post-
operative management: 3 early “prophylactic” hemodialysis sessions, 
then SOC. ARF on JJ obstruction at day 5, 15 hemodialysis sessions. 
At one month, renal function 125mL/min/1.73 m², POx 14μmol/L, 
UOx/creat 519μmol/mmol (<100). Follow-up 3 months, stable renal 
function, POx and UOx/creat.
Patient 2: diagnosis 17 years, dialysis initiation 23 years, POx 
20μmol/L at the beginning of lumasiran at 26 years, KTx 10 months 
after lumasiran (POx 10μmol/L), living donor. No delayed graft func-
tion. Post-operative management: SOC. At one month, renal function 
48mL/min/1.73 m², POx<5 μmol/L, UOx/creat 67μmol/mmol (<80). 
Follow-up 3 months, stable renal function and normal UOx/creat.
Patient 3: diagnosis 6 years, dialysis initiation 12 years, POx 
128μmol/L at the beginning of lumasiran at 17 years, KTx 17 months 
after lumasiran (POx 23μmol/L), deceased donor. No delayed graft 
function. Post-operative management: SOC. At one month, renal func-
tion 50mL/min/1.73 m², POx 28μmol/L, UOx/creat 245μmol/mmol 
(<80). Arterial thrombosis post-lymphocele 41 days post KTx, requir-
ing 13 daily hemodialysis sessions. Follow-up 3 months, renal function 
50mL/min/1.73m² and stable UOx/creat.

Conclusion: We report the first successful isolated KTx in PH1 
patients under lumasiran. Long-term data are obviously required. As 
described in CLKTx, post-operative hyperhydration and alkaliniza-
tion is crucial, as long as urinary oxalate remains elevated from bone 
release.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-041 - A case of nephrotic syndrome caused by COQ6 gene 
mutation with significant podocyte hypertrophy
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Backgrounds: Genetic caused has been identified in nearly one third of 
pediatric steroid-resistant NS (SRNS). Hereditary coenzyme Q10 defi-
ciency can lead to nephrotic syndrome, through reversable mitochon-
drial disorder. According to previous report, the patients would benefit 
from early CoQ(10) supplement and reach complete remission.
Case: A 10-month-old boy presented with edema, nephrotic proteinuria 
and hypoalbuminemia. Meanwhile he was found with HBV infection. 
The parents are not consanguineous, without a family history of glo-
merulopathy. On admission, physical examination showed the baby 
had severe general edema. Hemofiltration and peritoneal dialysis were 
initiated sequentially, due to no improvement after albumin and diuret-
ics infusion. Renal biopsy was performed in the 6th week from disease 
onset. Diffuse mesangial sclerosis were found on light microscopy. By 
electron microscopy, hypertrophic podocytes were found, with a large 
number of mitochondria accumulated in podocytes. Staining of HBs-
Ag and HBc-Ag were negative. After gene testing, two heterozygous 
pathogenic variants in COQ6 gene were identified in the patient. One 
was c.782C>T (p. Pro261Leu) inherited from his father, which had 
been reported before. Another was a deletion of exon3 and exon4 inher-
ited from his mother, which was novel. After 6 weeks of CoQ(10) sup-
plement, urinary protein/creatinine ratio declined, with serum albumin 
level raised. High dose CoQ10, 30mg/kg/d, were prescribed empiri-
cally with antiviral therapy. Three months later, the dose of CoQ(10) 
was adjusted to 50mg/kg/d.
Conclusions: In this case, nephrotic syndrome was caused by recessive 
COQ6 gene mutation. The case was characterized by podocyte hyper-
trophy and mitochondria accumulation. So far, proteinuria partially 
benefited from CoQ(10) supplement. Effectiveness of higher dose of 
CoQ10 needs to be identified during further follow up.
Points of discussion: To explore the significance of renal pathology in 
early detection of COQ6 gene mutation caused nephrotic syndrome. To 
disccuss the dose and efficacy of CoQ10 supplement.
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Objectives: X-linked hypophosphatemia (XLH), the most frequent 
hereditary cause of hypophosphatemic rickets, is due to mutations in 
the PHEX gene which results in elevated circulating levels of fibroblast 
growth factor 23 (FGF23), consecutive renal phosphate wasting and 
rickets. Patients are at risk for development of nephrocalcinosis which 
is thought to be mainly due to conventional treatment with active vita-
min D metabolites and phosphate. Detailed analysis on renal health and 
its contributing factors in XLH patients are lacking.
Methods: We started a German registry and cohort study that is 
planned for ten years to investigate renal and other comorbidities in 
children with XLH treated with conventional therapy or burosumab, a 
fully humanized anti-FGF23 antibody. Detailed clinical and biochemi-
cal data as well as urine samples are annually obtained to assess uri-
nary lithogenic substances and their associations e.g. with estimated 
glomerular filtration rate (eGFR) and nephrocalcinosis.
Results: Currently, 89 patients (56 girls, mean age of 8.8 ± 4.3 years) 
from 23 different centers are included in the study. 15% of patients 
have been treated conventionally for 11.5 ± 4.9 years, and 85% of 
patients have received burosumab for 3.6 ± 0.8 years with 5.9 ± 4.3 
years of conventional therapy beforehand. A reduced eGFR (<90 ml/
min/1.73m2) and/or nephrocalcinosis was noted in 7% and 29.4% of 
patients, respectively. So far, detailed urine analysis is available in 57 
patients (56 treated with burosumab, 1 treated conventionally) dem-
onstrating hyperoxaluria (22.8%), hypercalciuria (16%), hypocitraturia 
(12.3%), and/or hyperglycolaturia (1.8%). The patient under conven-
tional therapy showed hyperoxaluria, whereas the other lithogenic sub-
stances were on a normal level.
Conclusions: In this real-world study children with XLH presented 
with considerable renal comorbidity including reduced eGFR, nephro-
calcinosis and elevated urinary lithogenic substances. The relative con-
tributions of conventional and burosumab treatment will be clarified in 
the further course of our prospective registry.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-043 - Safety of stiripentol, where do we stand?

Olivia Boyer1, Julien  Hogan2, Claire  Dossier2, Marina  Charbit1, Nath-
alie Biebuyck-Gougé1, Bertrand  Knebelmann3, Emmanuel  Letavernier4
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2Hôpital Robert Debré.APHP.Nord-Université de Paris, Néphrolo-
gie pédiatrique, Paris, France
3Hôpital Necker.APHP.Centre-Institut Imagine-Université de Paris, 
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Background: Stiripentol is marketed since 2007 as anti-seizure therapy 
in Dravet syndrome, a rare and severe infantile epilepsy. Because stirip-
entol is currently investigated for treating patients with primary hyper-
oxaluria (PH), we ought to describe available information regarding its 
safety in children, notably with renal insufficiency.
Methods: We extensively reviewed available safety information of 
stiripentol in the summary of product characteristics, in pharmacovigi-
lance databases, and in the literature.
Results: Safety data spans 25 years and includes patients from 6 
months to adulthood. When prescribed by neuropaediatricians, stirip-
entol is associated to other anti-seizure medications, mostly sodium 
valproate and clobazam. Overall, 438 unique Dravet patients received 
stiripentol during clinical trials, and only one episode of nephrolithi-
asis considered as not related to stiripentol was reported. Similarly, 
no renal adverse events (AEs) were observed in 18 patients (3 PH, 1 
with kidney calculus, 14 Dravet Syndrome) with a renal history who 
received stiripentol.
The post-marketing estimated cumulative exposure to stiripentol is 
45,131 patient-year. The most commonly reported AEs primarily affect 
the central nervous system (e.g somnolence) and the gastrointestinal 
tract (e.g. decreased appetite, vomiting). Whether these symptoms are 
secondary to stiripentol, to associated treatments or to the primary 
epilepsy remains to be determined.
Recently, safety data were collected during the HYPOP pilot trial 
(NCT03819647) evaluating stiripentol monotherapy in patients with 
PH. Among the 10 children (1-19 years) recruited, no renal adverse 
events were reported and the only AE considered related to the study 
treatment was an episode of “decreased appetite”. Finally, among the 
7 published case reports describing the 8-week to 20-month compas-
sionate use of stiripentol in PH1 patients (aged 6 weeks to 17 years), 
no adverse events were reported.
Conclusions: Clinical safety data suggest that stiripentol neither 
induces adverse effect in the renal system, nor triggers unexpected 
adverse events in patients with renal disorders. This information war-
rants further investigations in clinical studies.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-044 - Sex differences of Burosumab in children with X-linked 
hypophosphataemic rickets
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Background: X-linked hypophosphataemic rickets (XLH) affects 
males more severely than the heterozygous females. However, the fully 
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humanized monoclonal antibody against fibroblast growth factor 23 
(burosumab) has the same paediatric dose recommendation for both 
sexes (0.8 mg/kg every 2 weeks).
Patients and Methods: We describe burosumab response differences 
by sex in a case series of children with XLH. We analysed available 
data from the electronic medical records of all cases, using descriptive 
statistics.
Results: We treated 10 children (5 female) with burosumab. All our 
patients had severe XLH. Mean age at initiation of burosumab therapy 
was 4.2±3.5 years. Mean serum phosphate was 0.69±0.18 mmol/L 
in males and 0.86±0.22 mmol/L in females (p=0.108). Mean ratio of 
tubular maximum reabsorption rate of phosphate to glomerular filtra-
tion rate (TmP/GFR)1 was 0.55±0.11 mmol/L in males, and 0.76±0.23 
mmol/L in females (p=0.06). The mean starting dose was 0.83±0.19 
mg/kg subcutaneously every 14 days (males 0.79±0.19 mg/kg, females 
0.87±0.21 mg/kg, n.s.). Two weeks after starting burosumab, serum 
phosphate was significantly different between males (0.90±0.21 
mmol/L) and females (1.27±0.25 mmol/L, p=0.018). All males 
required a dose increase to try to normalize serum phosphate. On day 
140 after starting, average dose in males increased further to 1.24±0.41 
mg/kg to achieve a phosphate of 0.87±0.11 mmol/L while females had 
a normal phosphate and alkaline phosphatase on the starting dose. In 
male participants, at last follow up after a mean of 458±days, mean 
burosumab dose/kg was 1.68±0.61 mg/kg in males, the mean serum 
phosphate was 1.08±0.23, mean TmP/GFR was 1.01±0.20, the mean 
alkaline Phosphatase had normalized to 303.6±40.7 U/L, and mean 
1,25(OH)2 vitamin D level was 186.4±16.6 nmol/L.
Conclusions: Our findings may suggest a sex difference in response to 
burosumab of XLH patients. Our data suggest that males may require a 
higher starting dose, possibly 1.2 mg/kg every 2 weeks.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-045 - Persistent benign proteinuria associated with CUBN 
variants
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Causes of persistent proteinuria are diverse, usually indicating a disease 
of the urinary system. If left untreated, proteinuria may contribute to 
kidney damage through various mechanisms including oxidative stress 
and inflammation. Therefore, persistent proteinuria mandates investi-
gation and intervention. In asymptomatic children, at first orthostatic 
proteinuria or tubular proteinuria is suspected. Upon excluding these, 
a kidney biopsy is considered to rule out glomerulopathy. However, 
sometimes histology turns out to be non-specific. The recent discovery 
of CUBN, encoding the membrane glycoprotein cubilin, sheds light 
on some of those cases. Since cubilin is a component of the cubi-
lin-amnionless-megalin complex that is responsible for the receptor-
mediated endocytosis of albumin in the proximal tubules, a defect of 
cubilin leads to a reduction in albumin reuptake, consequently results 
in albumin-dominant proteinuria. Interestingly, variants located at the 
N-terminal of CUBN result in severe proteinuria and megaloblastic 
anemia, whereas variants at the C-terminal are associated with benign, 
isolated proteinuria.

Here we present five cases (M;F 3;2) with persistent proteinuria asso-
ciated with homozygous or compound heterozygous C-terminal vari-
ants of CUBN. All patients presented with incidentally found isolated 
asymptomatic proteinuria, at their median age of 7 years (range 1.5 
~ 9). Their urine protein creatinine ratios were median 0.84 (0.57 ~ 
2.03) mg/mg at presentation and did not change significantly over time 
regardless of RAS inhibition (median follow-up duration of 4 years 
[1 yrs~12yrs]). Their laboratory findings were also unremarkable at 
presentation or during follow-up for estimated GFR, serum albumin, 
lipid, hemoglobin, urine b2-microglobulin. None had hypertension, 
and kidney ultrasound showed normal kidneys. Among two patients, 
a kidney biopsy was done, which revealed no remarkable findings.
These cases are similar to previously reported cases, indicating benign 
proteinuria associated with C-terminal variants of CUBN needs to be 
considered in such cases.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)
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Background: The acronym VATER/VACTERL association refers to 
the non-random co-occurrence of the following component features 
(CFs): vertebral defects (V), anorectal malformations (ARM) (A), car-
diac defects (C), tracheoesophageal fistula with or without esophageal 
atresia (TE), renal malformations (R), and limb defects (L). The clini-
cal diagnosis requires the presence of at least three CFs. Individuals 
presenting with two CFs have been termed VATER/VACTERL-like. As 
of now, only limited data concerning monogenic causes are available. 
By applying comprehensive genetic testing with parent-proband (trio) 
exome sequencing (ES) in a large cohort, the aim of this study was 
to extend the spectrum of disease-associated genes and to determine 
the diagnostic yield of monogenic disorders in VATER/VACTERL 
association.
Methods: Trio ES was performed in 88 individuals with VATER/
VACTERL or VATER/VACTERL-like phenotype and their healthy 
parents.
Results:  In 3/88 (3%) individuals, heterozygous disease-caus-
ing (pathogenic or likely pathogenic) de-novo variants in known 
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disease-associated genes/loci were identified: two individuals each 
harboring a pathogenic  KMT2D  variant associated with Kabuki 
syndrome and one individual with a pathogenic 8 Mb deletion on 
chr7p15.3-p21.2 encompassing TWIST1  associated with syndro-
mic craniosynostosis, among others. In the remaining 85 individu-
als (97%), no disease-causing variants in disease associated-genes 
could be found. Several genes were prioritized as candidate genes for 
VATER/VACTERL.
Conclusion: To our knowledge, this study encompasses the larg-
est cohort of individuals with VATER/VACTERL analyzed by ES. 
Although ES is a comprehensive diagnostic tool for hereditary dis-
orders, monogenic causes can only be identified in a small number 
of individuals with VATER/VACTERL association. This implies 
that monogenic disorders are not the predominant cause of VATER/
VACTERL association and other pathomechanisms may exist. Rare 
variants in non-coding regions, polygenic inheritance or epigenetic 
factors may play a role in disease development. Nevertheless, the up to 
now prioritized candidate genes have to be further examined.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-047 - Novel management of hypophosphatemic rickets with 
hypercalciuria (HHRH)
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Background: Hereditary Hypophosphatemic Rickets with Hyper-
calciuria (HHRH) (SLC34A3 gene, OMIM 241530) is an autosomal 
recessive disorder that results in a loss of function of the sodium-
phosphate NPT2c channel at the proximal tubule. Phosphate sup-
plementation rarely improves serum phosphate, hypercalciuria, 
nephrocalcinosis, 1,25(OH)2 vitamin D (1,25(OH)2D) levels or 
short stature.
Methods:  We describe  23Na MRI and the successful use of 
recombinant human growth hormone (rhGH) and Flucona-
zole to improve growth and hypercalciuria in a now 12-year-
old male with HHRH (novel homozygous SLC34A3 mutation, 
c.835_846+10del.T).
Results: The patient had chronic bone pain, hypophosphatemia 
(0.65mmol/L[reference interval 1.1-1.9]), pathological frac-
tures and medullary nephrocalcinosis/hypercalciuria (urinary 
calcium/creatinine ratio 1.66mol/mmol[<0.6]). TmP/GFR was 
0.65mmol/L[0.97-1.64]; 1,25(OH)2D was >480pmol/L[60-208]. 
Rickets Severity Score was 4. Treatment with 65 mg/kg/day of 
sodium phosphate and potassium citrate 10 mmol TID failed to cor-
rect the abnormalities.
Adding rhGH at 0.35 mg/kg/week to the phosphate therapy, improved 
bone pain, height z-score from -2.09 to -1.42 over 6 months, with-
out a sustained effect on TmP/GFR. Fluconazole was titrated to 
100 mg once daily, resulting for the first time in a reduction of the 
1,25(OH)2D to 462 and 426 pmol/L; serum phosphate 0.87 mmol/L, 
and calcium/creatinine ratio of 0.73.

23Na MRI showed normal skin (z-score +0.68) and triceps surae 
muscle (z-score +1.5)  Na+ levels; despite a defect in a sodium trans-
porter, hence the patient was put on a low sodium diet.
Conclusions: The addition of rhGH, Fluconazole and salt restric-
tion to phosphate/potassium supplementation improved the 
conventional therapy. Larger studies are needed to confirm our 
findings.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-048 - A case of genetic Steroid- Resistant Nephrotic Syndrome: 
Is it a new mutation for Schimke immune-osseous dysplasia?
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A case of genetic Steroid- Resistant Nephrotic Syndrome: Is it a 
new mutation for Schimke immune-osseous dysplasia?

Esfandiar N., Associated professor of pediatric nephrology. Pediatric 
Nephrology Research Center, Research Institute for Children’s Health, 
SBMU, Tehran, Iran
An eight years-old boy admitted to the hospital having generalized 
edema and severe proteinuria was diagnosed with nephrotic syndrome. 
His parents were cousins. In the physical exams we noticed he had 
short stature and showed pigeon chest skeletal deformity. His kidney 
ultrasound reports showed horseshoe kidney, decreased corticome-
dullary differentiation and mild hydronephrosis. He was resistant to 
steroid treatment, therefore we performed renal biopsy which further 
showed focal segmental glomerulosclerosis (FSGS). Treatment with 
cyclosporine was initiated. Whole exome sequencing test showed 
homozygous missense variant in SMARCAL 1 gene, exon 11, variant 
c.1754C›T p.S585F as likely pathogenic. PCR- Sanger sequencing was 
done. Unfortunately he became ESKD after 3 months and was resistant 
to all treatments. He underwent hemodialysis and is a candidate for 
kidney transplantation.
Conclusion: patients with steroid resistant nephrotic syndrome should 
be investigated for genetic disorders especially when the parents are 
relatives.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)
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graphic and incidence of nephrocalcinosis and nephrolithiasis
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Objectives: X-linked hypophosphatemia (XLH) is a rare, progres-
sive, hereditary phosphate-wasting disorder characterized by exces-
sive activity of fibroblast growth factor 23. The International XLH 
Registry (NCT03193476) (initiated in August 2017, target enrolment: 
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1,200 children and adults with XLH, running for 10 years) will provide 
information on the natural history of XLH and impact of treatment on 
patient outcomes. These data are from the first interim analysis con-
ducted on baseline data from pediatric subjects (age <18y).
Methods: At the time of analysis (Last Patient In: 30/11/2020; Data-
base Lock: 29/03/2021), subjects diagnosed with XLH were enrolled 
from 81 hospital sites in 16 countries. Baseline parameters included 
demographics, medical and treatment history, and clinical presenta-
tion data.
Results:  Overall, 360 children were included in this analysis; 
61.7% female. Mean (SD) age 9.5y (±4.5). Treatment at entry was 
recorded for 281 subjects: 58.7% receiving burosumab (165/281); 
40.6% conventional therapy (oral phosphate and active vitamin D) 
(114/281); 0.7% no treatment (2/281). Retrospective XLH clinical 
data were available at study entry for 239 children; nephrocalcinosis 
was noted in 23.8% (57/239). Two patients showed both nephroc-
alcinosis and nephrolithiasis. The frequencies of nephrocalcinosis 
in the different age groups were: 1–<5yrs (5/37; 13.5%), 5–<12yrs 
(30/118; 25.4%), and 12–<18yrs (22/84; 26.2%); and by treatment 
group at baseline: Conventional therapy (15/81; 18.5%), burosumab 
(39/115; 33.9%), no renal complications were recorded for the 2 
untreated patients; it must be noted that this does not consider pre-
vious treatments and no causality between treatments and renal 
complications is implied.
Conclusions:  This is the largest data set of children with XLH. 
Nephrocalcinosis is a frequent problem encountered in children with 
XLH. Renal complications and treatment information collected during 
the 10-year registry duration will generate real-world evidence to help 
inform clinical practice.
Authors acknowledge the contribution of all International XLH Reg-
istry Steering Committee members.
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P1-050 - Nedosiran in primary hyperoxaluria subtype 1: interim 
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Background: Primary hyperoxaluria (PH) is a family of 3 (PH1, PH2, 
PH3) ultra-rare genetic disorders characterized by oxalate overproduc-
tion leading to renal formation of calcium oxalate stones, which may 

result in kidney failure. Nedosiran is an investigational RNA inter-
ference (RNAi) therapy in development for PH; it works by silenc-
ing hepatic lactate dehydrogenase enzyme expression (encoded by 
the LDHA gene). In a 6-month placebo-controlled pivotal trial, monthly 
subcutaneous (SC) nedosiran resulted in a significant and clinically 
meaningful reduction in urinary oxalate (Uox) excretion in participants 
with PH1.
Methods: PHYOX3 (NCT04042402) is a 3-year, open-label extension 
trial evaluating long-term safety and efficacy of monthly nedosiran in 
patients with genetically confirmed PH (Figure 1). An interim analy-
sis of 13 PH1 participants who rolled over from the single-dose trial 
(PHYOX1) is reported here. After a single dose of nedosiran (1.5 mg/
kg, 3 mg/kg, or 6 mg/kg), participants were monitored to allow their 
24-hour Uox to return to baseline (drug washout).
Results: The drug washout period between nedosiran administration 
in PHYOX1 and re-treatment in PHYOX3 for the 13 participants with 
PH1 ranged from 10 to 23 months. After re-treatment with monthly 
nedosiran in PHYOX3, Uox once again fell robustly (mean maximum 
reduction > 80%) and this effect was sustained for at least 18 months. 
All participants achieved either normalization (85%; < 0.46/mmol/24-
hr) or near-normalization (15%; ≥ 0.46 to < 0.6 mmol/24-hr) of Uox 
on at least one visit after Day 90 of resuming nedosiran. There were no 
drug-related serious adverse events and no premature discontinuations.
Conclusion: Nedosiran continues to show an acceptable safety profile. 
The persistent lowering of Uox over nearly 2 years of follow-up on 
monthly nedosiran suggests a durable clinical benefit in PH1.

Genetics and Genetic Disease (not otherwise more specifically 
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Background:  Steroid resistant nephrotic syndrome (SRNS) can 
lead to renal dysfunction, and one of its causative genes is ARH-
GAP24  (NM_001025616.2). This gene encodes a Rho-GTPase 
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activating protein and acts as a negative regulator for Rac1 which is a 
small G protein. Excessive activation of Rac1 in podocytes has been 
reported to cause foot process effacement and lead to proteinuria and 
SRNS.
Case: The patient is a 15-year-old girl. She developed SRNS 
at the age of five. Although some immunosuppressive therapy 
including cyclosporine A (CyA) had been administrated, it 
was ineffective and severe proteinuria and hypoalbuminemia 
had continued. At the age of ten, a renal biopsy was performed 
and the pathological diagnosis was focal segmental glomerulo-
sclerosis with CyA-induced tubulointerstitial damage. There-
fore, CyA had been tapered off, and rituximab therapy was 
initiated. Subsequently, incomplete remission was achieved 
but her renal function gradually declined to Cre-eGFR 60 ml/
min/1.73 m^2. Then we performed a comprehensive genetic 
analysis of podocyte-related genes by targeted next-generation 
sequencing using peripheral blood samples from the patient 
and her parents.  A novel  missense var iant  (c.1217G>T, 
p.(Ser406Ile)) in the ARHGAP24   gene was detected, and it 
was a de novo variant. In addition, the quantitative analysis 
of active Rac1 in HEK293T cells transfected with the ARH-
GAP24 plasmid vector carrying the variant was performed, 
and a significant increase of active Rac1 was observed com-
pared to the wild type. Then, we diagnosed this case as SRNS 
associated with the ARHGAP24 gene variant.
Discussion: It is definitely important to determine whether a novel 
variant is pathogenic or not because almost immunosuppressive ther-
apy for SRNS associated with genetic variants is often ineffective. 
In patients with ARHGAP24 variants, quantitative analysis of active 
Rac1 protein is a relatively simple and universal test for its pathogenic-
ity. This analyzing method is considered to be useful in determining 
pathogenicity.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-052 - The role of podocytes in cystinosis disease: a new possible 
therapeutic strategy?

Sante Princiero   Berlingerio1, Tjessa   Bondue1, Marc   Fransen2, 
Lambertus Van den  Heuvel1, Elena Levtchenko1

1KULeuven, Laboratory of Pediatric Nephrology, Leuven, Belgium
2KULeuven, Laboratory of Peroxisome Biology and Intracellular Com-
munication, Leuven, Belgium

Background: Cystinosis is a rare, incurable autosomal recessive 
storage kidney disease caused by mutations in CTNS gene, which 
encodes the cystine transporter cystinosin and leads to lysoso-
mal cystine accumulation in all the body. In addition to proximal 
tubular cells, cystinosis also affects the glomerulus since podo-
cytes are lost into urine leading to proteinuria and kidney failure. 
Cysteamine, the current treatment, decrease cystine accumulation 
but does not reverse proximal tubular injury (renal Fanconi syn-
drome) neither glomerular injury. These evidences suggest that 
different mechanisms are involved and further studies are neces-
sary to understand the disease in order to develop new therapeutic 
options.
Methods: Immortalized patient-derived cystinosis and healthy 
podocytes were used and the results were validated in our in-house 
developed cystinosis zebrafish model. To study the altered meta-
bolic pathways, metabolomic analysis (LC-MS), flow cytometry, 
RT-qPCR, western blot, chemical and redox-sensing fluorescent 
probes were used.

Results: Cystinosis podocytes present a peculiar cellular metabo-
lism, characterized by impaired glycolytic and TCA cycle, increased 
ROS levels and cell detachment. Interestingly, treatment with tar-
geted compounds improved the impaired phenotype both in vitro 
and in vivo.
Conclusions: An impaired podocyte metabolism is a critical feature 
in cystinosis and it elucidates the importance to investigate more tar-
geted therapies in combination with the standard of care cysteamine.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-055 - Confusing C3 dominant deposit in WT1 nephropathy : 
A rare case

Zhilang Lin1, Liping  Rong1, Yuxin  Pei1, Yuanquan  Qiu1, Xiaoyun  Jiang1

1The  First  Affiliated  Hospital-  Sun  Yat-sen  University, Pediat-
ric Nephrology and Rheumatology Department, Guangzhou, China

Backgrounds: Glomerular lesions in WT1 disorder are variable, 
while diffuse mesangial sclerosis (DMS) in Denys-Drash syndrome 
(DDS) and focal segmental glomerular sclerosis (FSGS) in Frasier 
syndrome (FS) comprise the major part. MPGN was occasionally 
seen in WT1 nephropathy, but C3 dominant deposit had been rarely 
reported.
Case:  A 10-year-old girl was referred with a complaint of 
anasarca for 5 days. Examination at local hospitals revealed 
proteinuria, renal insufficiency (BUN of 9.4mmol/L, SCr of 
209.5umol/L), hypoalbuminemia (12.3g/L), hypercholester-
olemia (15.87mmol/L) and hypocomplementemia (0.45g/L). No 
related family history was noted. PE reveal hypertension, short 
stature, anasarca, and tonsil enlargement at one degree. Deeper 
laboratory findings included anemia (Hemoglobin 108g/L), 
hypoalbuminemia (14g/L), hypercholesterolemia (16mmol/L); 
Elevated PCT (0.16ng/mL), proteinuria (5.53g), ASO (320 
Ku/L), anti-DNase-B (1440U/mL,) and iPTH (181pg/mL); 
decreased C3 (0.71g/L) and eGFR (30mL/min/1.73m^2). Exam-
inations for secondary NS were negative. Ultrasound showed 
normal-size kidneys with hyperechogenicity. Chest CT revealed 
bilateral pleural effusion with segmental atelectasis. Edema grad-
ually resolved after diuresis. She developed bronchopneumonia 
5 days after admission, which relieved after intravenous pipera-
cillin/tazobactam. Renal biopsy revealed MPGN with intensely 
C3 deposition (Diffuse and glomerular C3+++ and C1q+ in 
clumps; Exudative mild IgG and IgM). C3 glomerulopathy was 
suspected. TEM revealed dense deposition in subendothelial and 
mesangial area, with occasional subepithelial deposition. Exami-
nation for alternative complement pathway was delayed due to 
financial reasons. Methylprednisolone pulses followed by oral 
prednisone and intravenous cyclophosphamide were given. After 
a few weeks, genetic testing revealed no complement system-
related gene disorder, but a variant in WT1 (c.1447+4C>T, intron 
9) which has been reported repeatedly. Karyotype analysis were 
normal. Immunosuppressive therapy was then stopped, without 
effectiveness.
Conclusions: Atypical presentations of renal pathology in genetic 
disorder makes diagnosis more confusing. Susceptibility due to con-
genital disorder, and concomitant infection, may be reason of the 
atypical deposit in the case.
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Fig. 01 Renal pathology (LM, IF and EM) glomerular sclerosis, proliferation of mesangial cells, and multifo-
cal tubular atrophy with foam cells; IgG+, IgM+, C3+ and C1q+; 
Dense deposition in subendothelial, mesangial area and GBM. Trio-
WES was reperformed, revealing a pathogenic variant (c.1319G>A) 
of EYA1. Immunosuppressive therapy was withdrawn. eGFR and 
proteinuria remained stable after 6 months. Case 2 was an 8-year-
old boy with increased creatine for 3 years. In childhood, he had 
been found preauricular fistula, conductive deafness and renal insuf-
ficiency. Genetic examination was refused then. At admission, BOR 
was clinically diagnosed by typical presentations. Trio-WES revealed 
pathogenic variant (c.1319G>A) of EYA1. Transplant was being 
waited. Case 3 was an 8-year-old girl with complaints of increased 
creatinine detected for 10 days. She had a pit at mandibular angle and 
preauricular pits. Examination revealed proteinuria of 0.553~0.758 
g/d and ESRD. Hearing impairment was found. Trio-WES revealed 
a pathologic variant (c.1171delT) of EYA1, without previous report. 
Allograft renal transplantation was performed. Follow-up at 1 year 
revealed normal renal function.
Conclusion: Awareness of BOR and detailed physical examina-
tion are important for early diagnosis of this multi-system disorder. 
Immunosuppressive therapy seems not effective in proteinuria with 
immune complex deposits in BOR patients.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-056 - Proteinuria and renal insufficiency of Branchio-oto-renal 
syndrome with EYA1 variants: Case series

Zhilang  Lin1, Lizhi   Chen1, Yuxin   Pei1, Liping   Rong1, 
Ying  Mo1, Xiaoyun Jiang1

1The  First  Affiliated  Hospital-  Sun  Yat-sen  University, Pediat-
ric Nephrology and Rheumatology Department, Guangzhou, China

Backgrounds: Branchio-oto-renal syndrome (BOR) is a genetic disor-
der characterized by hearing loss, preauricular pits, branchial anoma-
lies, and renal anomalies. Knowledge of renal involvement was concen-
trated in structural abnormalities. However, some patients presented as 
“glomerular diseases”, misleading in diagnosis.
Case: Case 1 was a 9-year-old female with proteinuria and increased 
SCr detected for 1 year. WES at local hospital revealed no patho-
logic variants. Renal biopsy revealed “MsPGN”. Glucocorticoid 
and MMF were given, but ineffective after 1 year. During physi-
cal examination at admission, unexpected preauricular fistulas and 
anterior cervical fistulas were noted. Examination revealed eGFR 
of 36mL/min/1.73m2 and proteinuria of 39.0~68.9 mg/kg/d. Mild 
hearing loss was found. Renal pathology was reassessed: Segmental 

Genetics and Genetic Disease (not otherwise more specifically 
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P1-057 - X-linked hypophosphatemic rickets (XLH). Report of first 
patient treated with Burosumab in Mexico
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1-year-old female, clinically with Genu Varu deformity, difficulty 
walking, and hypophosphatemia, mother with X-linked hypophos-
phatemic rickets (XLH), laboratory studies: Urea 28.4 mg/dl, Creati-
nine 0.43 mg/dl, Calcium 9.85 mg/dl, Phosphorus 2.9 mg/dl . Alka-
line phosphatase 462.3 U/L, Percentage of phosphorus reabsorption 
60%. PHEX variant c2071-2>G pathogenic heterozygous variant. 
Treated with phosphate and calcitriol solution at conventional doses 
for 23 months. She persisted with the Genu Varo deformity, difficulty 
walking, and hyphosphatemia: Urea 21.9 mg/dl, Creatinine 0.5 mg/
dl, Calcium 9.5 mg/dl, Phosphorus 2.8 mg/dl, Alkaline phosphatase 
371.1 U/L. Conventional treatment is suspended for 2 weeks "wash-
out phase" to start treatment with Burosumab 8 mg/kg/dose. The 
cohort at 40 weeks of treatment with Burosumab reports: Urea 30.6 
mg/dl, Creatinine 0.4 mg/dl, Calcium 9.9 mg/dl, Phosphorus 3.4 
mg/dl, Alkaline Phosphatase 273.4 U/L, Genu Varo reduction and 
improvement in the ability to walk.
XLH is a mineral homeostasis disease characterized by renal loss 
of phosphate with multisystem involvement caused by a muta-
tion in the PHEX gene, causing the osteocyte to produce excessive 
amounts of FGF-23; it increases the urinary excretion of phosphate, 
and decreases the action of 1-α hydroxylase and the concentration of 
1,25(OH)2D, reducing intestinal absorption of phosphorus, causing 
hypophosphatemia.
Burosumab is a monoclonal antibody against FGF-23 that restores phos-
phorus homeostasis, normalizing its serum values   through improved 
renal phosphorus reabsorption and increased production of 1,25(OH)2D. 
This results in improvement of the skeleton, in the severity of rickets, in 
the bowing of the legs and in the ability to walk and play sports.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)
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X-linked hypophosphatemia (XLH) is a rare genetic disease caused 
by a primary excess of FGF23. FGF23 has been associated with 
inflammation and impaired osteoclastogenesis, but these pathways 
have not been investigated in XLH. The aim was to evaluate whether 
XLH patients display peculiar inflammatory and osteoclastic pro-
file. We performed a prospective multicenter cross-sectional study 
analyzing transcript expression of 8 inflammatory markers (Il6, Il8, 
Il1β, CXCL1, CCL2, CXCR3, Il1R, Il6R) by RT-qPCR on PBMCs 
extracted from total blood samples. In total, 28 XLH patients were 
enrolled, 11 adults and 17 pediatrics patients (composed of one sub-
group of 6 SOC (standard of care) treated patients and the second of 11 
burosumab treated patients); plus 19 healthy controls. The expression 
of all inflammatory markers (except Il6R) was significantly increased 
in PBMCs from XLH patients as compared to controls. No differences 
were observed between the two sub-groups of patients. In addition, 
the effect of native /active Vitamin D on XLH patient osteoclast for-
mation was assessed by quantification of multinucleated TRAP posi-
tive osteoclasts generated in vitro from XLH patient’s PBMCs versus 
healthy controls. Osteoclast formation was significantly impaired in 
XLH patients when compared to controls, however those derived from 
burosumab treated patients showed a restored response to native vita-
min D. XLH mature osteoclasts displayed higher level of inflammatory 
markers. The inflammatory profile at the end of the osteoclastic dif-
ferentiation process was lower in cells derived from patients receiving 
burosumab compared to the one derived from SOC’s sub-group. We 
describe for the first time a peculiar inflammatory profile in XLH. 
Since XLH patients have a propensity to develop arterial hyperten-
sion, obesity and enthesopathies, and inflammation can worsen these 
clinical outcomes, we hypothesize that inflammation plays a crucial 
role in these extra-skeletal complications of XLH.

Genetics and Genetic Disease (not otherwise more specifically 
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P1-059 - European multicenter experience with RNA interfer-
ence medication (Oxlumo®) in patients with Primary Hyper-
oxaluria type 1
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Primary hyperoxaluria type 1 (PH1) is a rare metabolic disorder of 
the glyoxylate metabolism inducing endogenous oxalate overpro-
duction. A first RNA interference (RNAi) medication now available, 
Oxlumo® (Alnylam Pharmaceuticals, USA) targeting the mRNA of 
glycolate oxidase, reduces oxalate, but increases glycolate production.
We report 25 PH1 patients (10 female, age 1-62 years): 7 on hemo-
dialysis, one on peritoneal dialysis and 17 on stable kidney function 
(eGFR > 30 and < 55 ml/min in 2 and > 70 in all others) treated with 
Oxlumo®. Plasma oxalate (Pox) and glycolate (Pglyc) were deter-
mined before every dosage, as was urinary oxalate (Uox) and glycolate 
(Uglyc) excretion in patients with stable kidney function. Three tesla 
bone MRI was performed before dosing and 6 monthly in 4 dialysis 
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patients. Data of 15 (5 on dialysis) patients with at least four dosages 
were evaluated. Uox was normal (< 0.5 mmol/1.73m2/d) in 2, near 
normal (< 0.75) in 5 and above 0.75 in 3 patients. Pox was normal in 
7 (< 7.4 μmol/l) and elevated in 3 patients. Data post  5th to  7th dosage 
was available in 5 patients, Uox, was normal in one, but >0.75 in all 
other. In dialysis, Pox did not decline (median 45.1 at baseline, n = 7; 
and 39.9 post  4th dosage, n = 5), as was Pglyc (86.05 vs 71.1). PGlyc 
remained stable (under B6), but increased >1 mmol/l inducing lactic 
acidosis (without B6) in one patient. Bone MRI remained unchanged 
after 6 or 9 months in patients evaluated.
Oxlumo® is capable of significantly reducing Uox in monthly dosing, 
however, adjustment of dosage may be necessary for quarterly dosing. 
In dialysis, lack of Pox reduction maybe related to dissolving systemic 
oxalate deposits, but bone MRI did not show improvement yet. PGlyc 
needs more careful control in dialysis patients.

Genetics and Genetic Disease (not otherwise more specifically 
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Background: Primary hyperoxaluria type 1 (PH1) is a rare genetic 
disorder characterized by oxalate overproduction that can lead to end-
stage kidney disease. We report the relationship between baseline 
weight and response to lumasiran, an RNA interference therapeutic 
that inhibits oxalate production, using data from ILLUMINATE-C 
(NCT04152200) patients on hemodialysis at enrollment.
Methods: Patients on hemodialysis with genetically confirmed PH1 
and a predialysis plasma oxalate (POx) value ≥20 μmol/L were 
enrolled into Cohort B of ILLUMINATE-C. In this post hoc analysis, 

Cohort B patients were stratified by weight (<10, 10 to <20, ≥20 kg), 
with each weight category corresponding to a different dosing regimen. 
Change from baseline in POx and plasma glycolate were analyzed after 
6 months of lumasiran treatment.
Results: Fifteen patients were enrolled in Cohort B (median age 6 
[range, 1–59] years [Table]). Median (range) time from diagnosis to 
first dose was 1.4 (0.5–36.7) years. Numbers of dialysis sessions per 
week, genotypes, and pyridoxine use prior to enrollment were similar 
across subgroups at baseline. Lower-weight subgroups had higher base-
line median predialysis POx values (Table). The least-squares mean 
reductions from baseline in POx at Month 6 (average of Month 3 to 
Month 6) were comparable across subgroups (41.3%–44.4%). Plasma 
glycolate initially increased and then plateaued across subgroups. 
Treatment-related adverse events were comparable across subgroups; 
none were serious or severe. No treatment-emergent anti-drug antibod-
ies were observed.
Conclusions: Patients treated with lumasiran experienced consistent 
reduction in POx levels, irrespective of weight category. While lower-
weight subgroups had higher baseline median predialysis POx values, 
the least-squares mean reductions in POx at Month 6 were comparable 
across subgroups.
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Primary hyperoxaluria type 1 (HP1) can present as oxalate stones, 
nephrocalcinosis and/or kidney failure. Treatment options consist in 
nychthemeral hyperhydration, crystallization inhibitors, pyridoxine, 
RNA interference therapy and liver-kidney transplantation. This ret-
rospective study aims to describe the long-term outcome of children 
with HP1 over the last 30 years.
The 28 consecutive children diagnosed with PH1 between 1990-2020 
at our center were included.
Mean follow-up was 16.7 years (2.5-41.2) with mean age at last 
follow-up being 20.3 years (3-41.5). 13/28 were on conservative 
management at a mean age of 4.4 years (0.5-16) (hyperhydration 
and pyridoxine). Nine of them participated to randomised-controlled 
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trials investigating novel drugs (lumasiran, stiripentol, oxabacter). 
5/5 patients showed complete response to lumasiran after an average 
 6th dose (9-12 months) demonstrated by urinary oxalate excretion 
being within normal limits. Data on stiripentol response are pending.
Fifteen children reached kidney failure at a mean age of 2.7 years 
(0.1-12) and received combined liver-kidney (11), or sequential 
liver-kidney transplants (2), or remained on dialysis (2). One child 
each underwent a second and third kidney transplantation. One child 
succumbed between the liver and kidney sequential transplanta-
tions. Mean pre-transplant dialysis was 29 months (4-86). No patient 
required postoperative hemodialysis . Maximal diuresis was induced 
post-transplant with intravenous and intragastric hyperhydration (>3 
L/m2/day). No disease recurrence was observed after transplantation. 
10-year and 20-year liver graft survivals were 92%, and kidney graft 
survival was 91.7% and 76.3%, respectively. Mean creatinine clear-
ance among transplanted and non-transplanted groups were 91.6 ml/
min/1.73  m2 (55-105); and 111 ml/min/1.73  m2 (79-141), respectively.
About half of the patients in this series have normal kidney function 
with conservative treatment. The others are doing well with a func-
tioning graft except for one who died following liver transplantation. 
The novel specific treatments are expected to further improve the 
prognosis of this rare and severe disease.

Results: The first clinical signs of PH1 were found in 7 (70%) of 
children before the age of 1 year and in 3 (30%) patients between 1 
and 5 years. At presentation NC was revealed in 6 (60%) children, 
NC and UL in 3 (30%) and UL in 1 (10%) case. The age of genetic 
diagnosis of PH1 was significantly later compared to the age of mani-
festation of the disease: 30.0 (8.0; 54.0) and 3.0 (1.0; 18.5) months 
(p=0.004). AGXT variant c.508G>A (p.Gly170Arg) was identified 
in 6 (60%) children (homozygous (n=2), compound heterozygous 
(n=4)). There were 4 B6-responsive patients (homozygous (n=2), 
compound heterozygous (n=2)). At the last follow-up CKD2 had 4 
(40%), CKD3 - 4 (40%), CKD5 - 2 (20%) patients. Transplantation 
(Tx) was performed in 2 children: combined sequential liver and kid-
ney Tx in 1 child with compound heterozygous AGXT variant (c.166-
1G>C; c.508G>A) and preemptive liver Tx in 1 kid with compound 
heterozygous AGXT variant (с.32_33delCC; c.508G>A). One teenager 
with homozygous AGXT variant c.364C>T (p.Arg122Ter) died due to 
complications of systemic oxalosis.
Conclusion: All patients with PH1 presented with NC/UL. Infantile 
form of PH1 was observed in 70% of children. Despite the B6-respon-
sitivity found in 40% of patients with AGXT variant c.508G>A all 
children had CKD2-5. Effective treatment is needed to prevent progres-
sion of PH1 to CKD.
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Background: Mutations in OCRL gene are associated with both Lowe 
syndrome and Dent disease-2, and the genotype/phenotype correlation 
has been clarified. However, no studies have been conducted on muta-
tions that cause abnormalities in splicing.
Method: We included 21 reported OCRL splicing variants from the 
Human Gene Mutation Database (HGMD) in which OCRL splicing 
abnormality was predicted by in silico analysis. We evaluate the con-
sequences of the mutations in the mRNA level by minigene system.
Result: Abnormal splicing was detected in 20 of 21 cases, indicating 
that altered pre-mRNA splicing in OCRL gene might involve in the 
onset of diseases. In addition, various splicing patterns were shown, 
including exon skipping, inclusion of cryptic exon, the loss of an exon 
fragment and inclusion of an intron fragment.
Discussion: In this study, there were multiple cases which indicated 
the relation between splicing pattern and phenotype. This study pro-
vided important information not only in the pathogenesis mechanism 
of OCRL gene splicing abnormality but also the disease phenotype.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)
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Introduction: Primary hyperoxaluria type 1 (PH1) (MIM #259900) is 
a rare autosomal recessive disease characterized by hyperproduction 
of oxalates in liver due to pathogenic variants in AGXT gene leading to 
nephrocalcinosis (NC) and/or urolithiasis (UL) and CKD. The aim of 
the study was to investigate clinical and molecular characteristics and 
kidney outcomes in children with PH1.
Methods: Retrospective analysis of phenotype and genotype of ten 
children (6M/4F) with genetically confirmed PH1 was conducted. The 
median follow-up was 2.5 (IQR: 1.3; 5.9) years.
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Background: Almost one-third of children with kidney diseases have a 
genetic aetiology with overlapping spectrum of manifestations. This ret-
rospective study aimed to evaluate the clinical utility of genetic testing in 
the diagnosis and management of Indian children with suspected genetic 
kidney diseases.
Methods: Children below 18 years in whom a genetic test was ordered 
from September 2016 to January 2021 were included. Clinical indica-
tion for genetic testing was categorized as Glomerular diseases, tubular 
disorders, nephrolithiasis and/or nephrocalcinosis, cystic kidney dis-
eases, congenital abnormality of kidney and urinary tract (CAKUT), 
chronic kidney disease of unknown aetiology and others. The genetic 
test of choice was exome sequencing. Variants were classified as per 
the American College of Medical Genetics guideline.
Results: One hundred thirty-one samples were sent for genetic test-
ing from 121 index children, 8 parents and 2 foetuses. Ninety-nine 
variants were reported in 54 genes. Out of 99 variants, 54 were mis-
sense, 11 nonsense, 18 frameshifts, 1 indel, 10 splice site and 5 were 
copy number variants. Thirty-two children (26.4%) had pathogenic 
and 18 (14.8%) had likely pathogenic variants. Thirty-two children 
(26.4%) had variants of uncertain significance. No variants were 
reported in 39 children (32.2%). A genetic diagnosis was made in 
50 children with an overall yield of 41.3%. The diagnostic yield was 
29.6% (16/54) for glomerular diseases, 53.3% (8/15) for tubular dis-
orders, 62.5% (10/16) for nephrolithiasis and/or nephrocalcinosis, 
58.8% (10/17) for cystic kidney diseases, 66.6% (4/6) for chronic 
kidney disease of unknown aetiology and 20% (2/10) for CAKUT. 
Genetic testing made a new diagnosis or changed the diagnosis in 17 
children (14%).
Conclusion: Almost 40% of children who underwent genetic testing 
had a genetic disease. Genetic testing confirmed the clinical diagnoses, 
made new diagnoses or changed the clinical diagnoses which helped 
in appropriate management.
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Background: Next generation sequencing (NGS) allows identification 
of genetic etiologies in a sizable portion of pediatric-onset renal disease 
patients. Historically, testing has been cost prohibitive which limits 
access to underserved pediatric populations.
Objective: To observe how incorporation of commercially available 
385 gene panel for kidney disease impacts clinical diagnosis and man-
agement in an underserved pediatric nephrology cohort.
Design/Methods: Patients receiving care at St Christopher’s Hos-
pital, Philadelphia PA for kidney disease underwent genetic testing 
with the RenasightTM test. Positive findings were defined as a single 
pathogenic (P) or likely pathogenic (LP) variant for an X-linked or 
autosomal dominant condition, two P/LP variants for an autosomal 
recessive condition, and the presence of two APOL1 high-risk alleles 

(G1 or G2). Other genetic findings that were not considered positives 
include carriers (one P/LP variant in an autosomal recessive condi-
tion) and variants of uncertain significance, which were reported for 
a subset of patients for whom it was requested.
Results: From Oct 2020 to Oct 2021, 194 patients were tested. The 
median patient age was 14 years. When reported, a high propor-
tion of these individuals identified as African American and/or 
Hispanic (Table 1). In addition, 68% of patients were covered by 
government-based public insurance (Table 2). Positive findings were 
identified in 40% (77/194) of patients across 26 genes. The most 
common positive findings involved the APOL1 and PKD1 genes. 
Positive test results led to changes in medical management in 86% 
of cases.
Conclusions: Genetic testing identified a genetic basis for renal disease 
in 40% of patients. A large gene panel allows for broad evaluation of mul-
tiple genes associated with kidney disease that are otherwise difficult to 
distinguish clinically. This approach provides accessibility to information 
that can optimize medical management in underserved patient populations.
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Background: Nail-patella syndrome (NPS) is a rare autosomal domi-
nant inherited syndrome with a broad phenotypic spectrum compris-
ing dysplasia of the nails, patellae, elbows and the presence of iliac 
horns. Up to 50% of the individuals show renal involvement ranging 
from hematuria and proteinuria to end stage kidney failure (ESKF). 
Focal segmental glomerulosclerosis (FSGS) is a rare histopathologi-
cal pattern seen in these individuals. NPS is caused by heterozygous 
disease-causing variants in LMX1B encoding the LIM homeodomain 
transcription factor. Here we report on four families with different 
disease-causing variants detected by exome sequencing (ES) and the 
histological picture of FSGS in kidney biopsy.
Methods: In addition to a detailed phenotypic characterization of 
affected individuals, ES was performed in the index followed by tar-
geted Sanger sequencing of available relatives.
Results: In a young Rumanian male and his father the heterozygous 
likely pathogenic variant p.(Trp266Arg) in LMX1B was identified. 
Both individuals presented with ESKF, thorax malformations, ante-
brachial skin pterygium, hypoplastic nails and completely missing 
patellae. In one German female with childhood onset proteinuria 
leading to kidney transplantation at the age of 29 years, dystrophic 
nails and a shortened fourth toe, the heterozygous pathogenic vari-
ant p.(Met306fs*50) was identified. In another German family, the 
heterozygous pathogenic variant p.(Arg246Gln) was detected in two 
individuals presenting with isolated nephropathy and subsequent 
ESKF. In a Turkish female presenting with microscopic hematuria 
and proteinuria since adolescence, the paternally inherited heterozy-
gous pathogenic variant p.(Pro311Argfs*48) was identified. In three 
of the four families, kidney biopsy was performed and FSGS was seen 
histologically in all cases.
Conclusion: Despite its very small size, this study highlights that in 
individuals with isolated nephropathy and the histological pattern of 
FSGS, NPS should be considered as causative. Therefore, in individu-
als with FSGS and the possibility of a hereditary cause, molecular 
examination of LMX1B should also be initiated.

Genetics and Genetic Disease (not otherwise more specifically 
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Objectives: Young ADPKD could benefit from novel disease 
altering therapies. However, the lack of sensitive and validated 
endpoints in this population renders clinical trials very challeng-
ing. We aimed to evaluate methods for the estimated glomerular 
filtration rate (eGFR) to identify the most accurate method for 
this population.
Methods:  Serum creatinine (SCr) and serum Cystatin C 
(SCysC) were measured in a large cohort of genotyped young 
ADPKD patients with long-term follow-up. Commonly used 
equations for eGFR were compared for their relative perfor-
mance, using the reference intervals for healthy children and 
young adults.
Results: We included 68 genetically confirmed young ADPKD 
patients (sex ratio 1:1) with a mean age of 10.2 years (min-max: 
0-23 years) and with a mean time of follow-up of 3.6 years (min-
max: 1-8 years). SCr was mostly within the reference interval, 
regardless age and sex. The revised Schwartz formula (CKiD) 
showed a highly significant and clinically important decline in 
eGFR with aging (-3.31ml/min/1.73m2/year, p<0.0001). The 
recently updated equation by the Schwartz group (CKiDU25) 
showed a smaller (-0.90 mL/min/1.73m²/year) but significant 
(p=0.001) decline in eGFR with aging and also showed a signifi-
cant unexplainable sex difference (p<0.0001). SCr normalized 
for Q and the related FAS-SCr did not show a clear age or sex 
dependency (table 1). Finally, CysC based and combined equa-
tions were independent of age and sex in this ADPKD patient 
cohort.
Conclusion: The CKiD equation, the most widely used method to 
calculate eGFR in children, and the CKiDU25 were associated with 
unexpected age or sex differences in the young ADPKD population. In 
contrast, FAS-SCr, FAS-CysC and the combined FAS equation using 
normalized biomarkers showed no age and sex dependency and might 
therefore be more reliable to monitor kidney function in this popula-
tion. This finding could help future design of the upcoming clinical 
trials.
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Background: Microscopic haematuria (MH) in children is associ-
ated with the risk of progression to chronic kidney disease. Genetic 
disease including Alport syndrome is an important potential 
aetiology.
Method: We conducted a retrospective review of the electronic 
medical records of patients referred to a Renal Genetics Clinic 
(RGC) with MH from 2016 to 2021. Data were collected including 
demographics, investigations and diagnosis prior to referral, tests 
undertaken by the clinic, and the diagnostic and clinical utility of 
these genetic tests.
Results: Sixty patients were referred to the RGC with MH over 
a six-year period. Mean age at referral was 8.8 years and most 
(73%) were referred for diagnosis of an undifferentiated disease. 
At time of review, 10 (17%) patients’ genetic results were outstand-
ing. 21 (35%) patients had analysis of a limited haematuria panel 
(COL4A1, COL4A3, COL4A4, COL4A5, MYH9) with 12 (57%) 
receiving a genetic diagnosis. 24 (40%) had further analysis and 
9 (38%) received a diagnosis. 5 (8%) patients underwent cascade 
testing for a known familial variant and all received a diagnosis. 11 
(18%) had a variant of uncertain significance (VUS) in a phenotypi-
cally concordant gene.
Degree of haematuria and presence of proteinuria was correlated 
with diagnostic yield; 63% of those with >500x106/L RBC and 
58% of those with a urinary protein:creatinine ratio >20 received 
a genetic diagnosis.
Importantly, negative genetic analysis can still have significant 
clinical utility for patients by altering surveillance and further man-
agement; we found the genetic result had clinical utility in 62% of 
patients.
Conclusions: Our RGC review highlights the substantial clinical 
utility of genetic analysis for microscopic haematuria in paediatric 

patients. The testing is non-invasive and has a high diagnostic yield. 
A multidisciplinary team including appropriate genetic counselling 
can help ensure these patients are followed up meaningfully.
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Introduction: Renal coloboma syndrome (RCS) characterized 
by kidney and eye abnormalities is mainly caused by heterozygous 
mutation of the PAX2 gene which does not usually cause progressive 
blindness. Dominant optic atrophy caused by heterozygous mutation 
of the OPA1 characterize irreversible bilateral blindness that almost 
always presents in young patients. We report a case of hypoplastic 
kidneys, ocular coloboma and optic atrophy with de novo mutations in 
both PAX2 and OPA1 genes.
Case report: Oligohydramnios was observed at 6th month of 
gestation in a patient. A female neonate was born at 38 weeks 
of gestation with a birthweight of 3064 g. She had bilateral nys-
tagmus, and MRI at 4 months of age indicated bilateral micro-
phthalmia, left retinal detachment, and bilateral optic nerve 
hypoplasia. At 2 years and 4 months, her height and weight 
were 81.2 cm (-1.90 SD) and 11.2 kg (+0.73 SD), respectively, 
and mental development was favorable. Since visual track-
ing was normal, the left eye was blind and the right eye was 
thought to be slightly visible. Urinalysis was normal, serum 
creatinine was 0.42 mg/dL (Cr-eGFR 63.5 mL/min/1.73  m2), 
and ultrasonography revealed bilateral hypoplastic kidneys 
with the right and left kidney lengths of 43.7 mm and 43.5 
mm, respectively. She had a normal female karyotype with 46, 
XX, and whole exome sequencing revealed de novo frameshift 
mutations in PAX2  and OPA1. Additional electroretinogram 
indicated optic nerve atrophy.
Conclusion: To our knowledge, there have been no reports on cases 
with mutation in both PAX2 and OPA1. Progressive total blindness 
in RCS has not been reported, but has been commented on in review 
articles. The cause of late blindness is unknown in RCS. It may be 
due to genetic mutations associated with blindness, such as in our 
case, and electroretinogram should be included in the evaluation of 
the ophthalmologic examination.
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P1-072 - An unusual genetic diagnosis in a child presenting with 
end-stage renal disease
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Case report: An 11-year-old girl presented vomiting, fatigue and pale 
appearance. In her personal history we withhold development coordina-
tion disorder, short stature and antenatal diagnosed congenital cystic 
adenomatoid malformation in the left chest for which lobectomy at 
the age of 1. Clinical examination demonstrated peripheral edema and 
malignant hypertension. Initial blood work revealed severe kidney fail-
ure (creatinine 11.93 mg/dL; urea 302 mg/dL) presumably present for 
a longer time as high PTH and low reticulocyte counts in presence of 
anemia were found. In addition, signs of thrombotic microangiopathy 
(TMA) with low normal C3, negative screening for verotoxin and nor-
mal ADAMST13 were present. Renal ultrasound showed two normal 
sized kidneys  (50th percentile) with hyperechogenic cortex bilaterally 
and no hydronephrosis. Kidney biopsy revealed significant signs of 
chronicity (IFTA 9) with TMA, but without arguments for immune 
complex etiology. After correction of blood pressure, TMA resolved 
and additional work-up (including genetics) for atypical HUS came 
back negative.
As no recovery in kidney function was seen while on hemodialysis, 
she was transitioned to chronic peritoneal dialysis. Additionally, 
genetic work-up to screen for a broad panel of renal conditions was 
performed and revealed an unreported de novo heterozygous muta-
tion in Cullin 3 (CUL3) (exon 9; c.1349del,p.(Ser450LeufsTer5)), 
diagnostic for pseudohypoaldosteronism type IIe. While previously 
published patients with a CUL3 mutation have normal kidney func-
tion, this case presented with an atypical severely impacted kidney 
function. Interestingly, adult mice with an induced tubule-specific 
CUL3 deletion presented with sustained proximal tubule injury, fol-
lowed by interstitial inflammation, progressive fibrotic renal disease 
and death. Therefore, this involvement of CUL3 in kidney injury and 
fibrosis might – next to malignant hypertension related TMA – also 
explain the severity of renal impairment in our patient and needs to 
be addressed in future research.
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Introduction: Fabry disease (FD) is a rare X-linked disorder caused 
by absent or deficient lysosomal alpha-galactosidase A (α-Gal A). Pain 

is a noticeable symptom in children with classical FD; however, renal 
involvement can be present in asymptomatic children. Thus, a kidney 
biopsy should be performed in selected cases even before the onset of 
albuminuria.
Objectives: To report the case of an asymptomatic 6-year-old boy 
with a family history of Fabry disease.
Description: A six-year-old boy followed at the outpatient clinic 
due to a family history of Fabry disease had a previous history of 
pain in limbs upon waking, which improved during the day. This 
pain did not persist, and he remained asymptomatic. He denied 
numbness, tingling in the limbs, abdominal pain, or anhidrosis. 
Physical examination was normal. The albumin/creatinine ratio was 
3.1 mg/g and persisted at 5.1mg/g. Creatinine 0.4mg/dL. Electro-
cardiogram, sinus rhythm, heart rate 84 bpm, QRS axis + 60°, PR 
interval 0.1 seconds, and no signs of overload. Echocardiogram nor-
mal biventricular function. MRI of the skull, renal ultrasound, audi-
ometry, ophthalmologic examination with no alterations. Dosage 
of lyso-Gb3 6.5ng/mL (< 1.8ng/mL), α-Gal enzyme activity 0.16 
μmol/L/h (1.68-13.65 μmol/L/h). Molecular examination showed 
the presence of a pathogenic variant in homozygous - NM_000169. 
3(GLA):c.1066C>T;p. (Arg356Trp) in the GLA gene associated 
with alpha-galactosity A deficiency. In order to program treat-
ment with enzyme replacement, a kidney biopsy was performed. It 
showed focal lamellar inclusions in podocyte cytoplasm, endothe-
lium, and tubular epithelium, and preserved podocyte pedicels.
Discussion and conclusion: Here, we presented a case of an asymp-
tomatic boy with kidney involvement of Fabry disease, in this case, 
confirmed through renal biopsy. Early diagnosis in Fabry disease is 
essential to guide the beginning of treatment with enzyme replace-
ment, aiming to reduce long-term consequences and increase the 
quality of life.
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Sotos syndrome is characterized by overgrowth, developmental 
deficits, and characteristic craniofacial features, which is caused by 
heterozygous variants of the NSD1 gene located at the chromosome 
5q35, and its inheritance mode is autosomal dominant. Kidney pheno-
types in this disease include vesicoureteral reflux, hydronephrosis and 
agenesis. The SLC34A1 gene also located at the chromosome 5q35, 
presents infantile hypercalcemia or Fanconi syndrome, and its inher-
itance mode is typically autosomal recessive. However, monoallelic 
variants also lead to kidney stone diseases in adulthood. Although 
the NSD1 and SLC34A1 exist contiguously, there are only two cases 
reported so far who have heterozygous deletions including these two 
genes.
A 5-month-old boy with Sotos syndrome diagnosed by karyotype analysis 
for chromosome 5, had also hypercalcemia, hypercalciuria, elevated level 
of activated vitamin D3, bilateral nephrocalcinosis, low molecular weight 
proteinuria, kidney enlargement, and chronic kidney disease (Cr-eGFR 
level was 50-60ml/min/1.73m²). We conducted custom array comparative 
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genomic hybridization and detected heterozygous microdeletion of 5q35, 
which include NSD1 and SLC34A1. Although the kidney phenotype was 
too severe for monoallelic deletion of SLC34A1 gene, we failed to detect 
another variant in this gene by genetic sequencing. We also conducted 
sequencing for other genes causative for proximal tubulopathies such 
as OCRL, CLCN5 or HNF4B, but it was also negative.
The clinical characteristics of the two reported cases are as follows; 
Case 1 was 6-month-old girl with Sotos syndrome. During follow up, 
she had bilateral nephrocalcinosis and enlarged kidneys and her serum 
Cr level increased (Cr 0.49 mg/dL at 3.6-year-old). Case 2 was 10-day-
old girl with Sotos syndrome. She had bilateral nephrocalcinosis, and 
hypercalcemia. During follow up, her serum Cr level increased (Cr 
0.52 mg/dL at 1.4-year-old). These facts may suggest contiguous het-
erozygous deletion of NSD1 and SLC34A1 can cause severe kidney 
phenotypes when compared to heterozygous intragenic SLC34A1 gene 
variants.
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gitte   Adams1, Ksenija   Lolin1, Elise   Hennaut1, Khalid   Ismaili1, 
Karin  Dahan2

1HUDERF - Université Libre de Bruxelles ULB, Pediatric Nephrol-
ogy, Brussels, Belgium
2Institut de Pathologie et de Génétique, Genetics, Gosselies, Belgium

Introduction: Townes-Brocks syndrome-1 (TBS-1) is a rare autosomal 
dominant disease resulting from SALL1 gene mutations on chromo-
some 16q12.1. Phenotypes are variable but commonly combine ano-
rectal (imperforate anus, anal stenosis), external ear (dysplastic ear, 
preauricular pit or tag) and thumb (triphalangeal thumb or preaxial 
polydactyly) malformations. Sensorineural hearing loss may also occur. 
Kidney and urinary tract abnormalities have been reported but never as 
the main clinical presentation in pediatric TBS-1 syndrome.
Material and methods: We report the case of a TBS-1 newborn 
affected by kidney impairment and bilateral severe hypoplasia, due 
to a truncating neomutation in SALL1 gene.
Results: During pregnancy, a healthy mother was addressed to a 
pediatric nephrologist for bilateral mildly hyperechoic kidneys hypo-
plasia (size <P5th). Fetal growth and amniotic fluid were within nor-
mal range and no other abnormalities were observed. Birth and initial 
physical examination were unremarkable except for a right thumb 
polydactyly. Birth-weight and -length were within the normal range. 
Postnatal echography confirmed the bilateral renal hypoplasia with-
out other urinary tract abnormalities. Plasma creatinine was 0.46 mg/
dL (eGFR by Schwartz formula: 57 ml/min/1.73m2). Audiometric 
and visual examinations were normal. Early genetic test revealed a de 
novo heterozygous variant in SALL1 (NM_002968.3): c.838_842del 
(p.Asn280Leufs*30).
Discussion: SALL1 encodes an important developmental zinc-finger 
transcription factor essential to kidney organogenesis. When trun-
cated SALL1 proteins lack the first double zinc finger (i.e. nucleotides 
1351-1497), TBS-1 classical phenotype is usually observed, with 
hearing loss and malformations of anus and limbs. Our case shows 
clinical characteristics more compatible to ciliopathies. Kidney 
structural abnormalities (hypoplasia, dysplasia, polycystic kidneys), 
sometimes leading to kidney failure, have already been reported but 
seldom as the main impairment especially during childhood. TBS-1 
should be suspected in antenatally diagnosed kidneys hypoplasia.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-076 - The endocannabinoid system mediates cystogenesis in 
tuberous sclerosis kidney disease

Chen   Pri1, Eden   Abergell2, Liad   Hinden3, Joseph   Tam3, 
Morris  Nechama2, Oded Volovelsky2

1Hadassah Hebrew University Medical Center, Department of Nephrol-
ogy, Jerusalem, Israel
2Hadassah Hebrew University Medical Center, Pediatric Nephrol-
ogy Unit, Jerusalem, Israel
3Hebrew University, School of Pharmacy- Institute for Drug Research, 
Jerusalem, Israel

Introduction:Tuberous Sclerosis Complex disease (TSC) is caused by 
an inactivating mutation in TSC genes. CKD secondary to angiomy-
olipoma and renal cysts is a leading cause of morbidity in TSC. The 
endocannabinoid (eCB) system is involved in kidney pathophysiology. 
Its ligands act mainly through CB1R and CB2R. We aim to explore 
eCB involvement in TSC cystic kidney disease and its potential role as 
a therapeutic intervention.
Methods: We used a TSC mouse model Tsc1 deletion in nephron pro-
genitor cells as well as HK2 cell line with TSC1 deletion using Crispr/
cas9. eCB system characterization was performed by measuring the 
expression of its enzymes and receptors using western blotting, immu-
nohistochemistry, and immunofluorescence techniques, along with 
real-time PCR for RNA expression and liquid chromatography/inline 
tandem mass spectrometry analysis for ligand level measurements. 
Manipulation of the eCB system was performed by injecting a CB1R 
antagonist to pregnant mice bearing Tsc1 null embryos and evaluating 
their kidneys after birth
Results: eCB ligands level in TSC kidneys changed significantly 
with an elevation of N-arachidonoyl ethanolamide and a decline in 
2-arachidonoyl levels compared to control as well as the expres-
sion level of enzymes involved in their biosynthesis and degrada-
tion. Both expression and protein level of CB1R was higher in the 
TSC1 mouse model and TSC1 null HK2 cell. Daily IP injection 
of CB1R antagonist to pregnant females has decreased the cystic 
burden of TSC1 null offspring compared to control. Furthermore, 
incubating HK2 cells with CB1R antagonists has prevented LPS-
induced increase in TNFα expression, implying an anti-inflam-
matory mechanism responsible for the beneficial effect of Cb1R 
antagonists.
Conclusion: TSC1 deletion in the kidney modifies the eCB system, 
including ligands, enzymes, and receptors profile. Blockage of CB1R 
in the embryo during pregnancy can prevent TSC cystogenesis. Inflam-
mation may have a role in the beneficial effect of CB1R antagonist in 
TSC cystic kidney disease.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-077 - X- linked hypophosphatemia (XLH) : the interest of feed-
back focus groups to assess patients and caregivers’ needs

Estelle Wagner1, Mélanie  Romier1, Laure  Loin2, Sandrine  Lemoine3, 
Emmanuelle  Vignot4, Sandrine  Juillard3, Charlotte   Garnier1, Béa-
trice  Thivichon-Prince5, Morgane   Espitalier1, Corinne   Feutrier6, 
Aurélia Bertholet-Thomas1, Justine  Bacchetta1

1HCL, pediatric nephrology, Bron, France
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Background: XLH is a multi-systemic disease requiring a multi-
disciplinary approach. A specific antiFGF23 antibody was recently 
approved, thus modifying the management. This led us to envision 
the creation of a dedicated therapeutic education program for XLH 
patients.
Methods: A literature search found no specific action in XLH, neither 
for the patients’ specific needs nor for the methodology of patients’ 
evaluation of needs. Thus, to identify the specific needs of XLH 
patients (children and adults) and their caregivers, and to understand 
the burden of XLH in daily life, we organized focus groups during a 
“XLH day” in our reference center for rare diseases of calcium and 
phosphate metabolism.
Results: Three focus groups were organized, one for XLH children 
(N=5), one for XLH adults (N=10) and one for caregivers (parents 
or spouses, N=6). Each group was led by a person trained in thera-
peutic education (e.g., nurse, pediatric nephrologist, rheumatologist 
or nephrologist) with another health care provider specialized in 
XLH. One additional person (e.g., clinical research associate or 
pediatric resident) with a specific XLH knowledge took minutes. 
The duration of each session was 1.5 hours, and XLH patients/
caregivers were asked to answer age-adapted “open questions” on 
their daily life and quality of life. Used tools were paperboards 
and post-its. At the end of the three groups that ran in parallel, a 
global restitution was made to the entire population at the end of the 
XLH day. Major needs were identified: dental care, adapted physical 
activity and nutrition in all age groups, with additional questions 
on pain management, socio-professional adaptations and financial 
support in adults. Partner patients were also identified to co-build 
the support program.
Conclusion: Assessing needs in XLH patients and caregivers using 
focus groups is a crucial preliminary step to target relevant issues to 
build a dedicated support program.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-079 - Whole genome sequencing involved sequential diagnosis 
strategy improved molecular diagnosis of pediatric kidney disease

Chunyan Wang1, Xiaoshan  Tang1, Jing  Chen1, Jiaojiao  Liu1, Yihui 
 Zhai1, Bingbing  Wu2, Duan  Ma3, Xiaoyan  Fang1, Jialu  Liu1, Rufeng 
 Dai1, Qianfan  Miao1, Zhiqing  Zhang1, Jia  Rao1, Qian  Shen1, Hong  Xu1

1Children’s Hospital of Fudan University, Department of Nephrology, 
Shanghai, China
2Children’s Hospital of Fudan University, Clinical Genetic Center, 
Shanghai, China
3Fudan University, Key Laboratory of Metabolism and Molecular Med-
icine- Ministry of Education- Department of Biochemistry and Molecu-
lar Biology- Institutes of Biomedical Sciences- School of Basic Medi-
cal Sciences, Shanghai, China

Objectives: Genetic disorders contribute significantly to pediatric 
kidney disease, although combination of targeted or whole exome 
sequencing (WES) and chromosomal microarray analysis (CMA) in 
clinical settings, a considerable proportion of patients with suspected 
hereditary kidney disease are still unsolved. We developed a suitable 
sequencing strategy to reduce cost and improve diagnostic rate for 
patients with highly phenotypic heterogeneity. We performed the util-
ity of WGS involved sequential diagnosis strategy in pediatric patients 
with kidney disease.

Methods: We recruited 141 patients with kidney disease of an underly-
ing genetic disorder from a national pediatric nephrology center, WES 
(100×) and CMA (3×) are first conducted, we then performed WGS 
(30×) in individuals without pathogenic variants identified. We finally 
evaluated WGS data from unsolved cases for likely pathogenic variants 
using ACMG criteria, and discussed by a group of pediatric nephrology 
specialists and geneticists.
Results: A total of 141 individuals were enrolled in our study. The 
median age of the patients at diagnosis was 4.5 years, 61% (87/141) of 
individuals are male. The specific disease group were 41.8% (59/141) 
individuals with CAKUT, 37.4% (49/141) individuals with glomerular 
diseases, 14.9% (21/141) cases with tubular diseases or nephronoph-
thisis, and the remaining 8.5% (12/141) individuals with other kidney 
disease. By WES and CMA, the molecular diagnostic rate by dWES 
and CMA is 39.0% (55/141), In the remainder, we performed WGS, 
and we identified pathogenic variants in 3.6% (5/141) families, which 
include 4 families with deleterious variants in mitochondrial genes and 
1 family with pathogenic CNV specifically.
Conclusions: We firstly evaluated the utility of WGS involved sequen-
tial diagnosis strategy in suspected hereditary kidney disease. We show 
that our sequential diagnosis strategy can increase the molecular diag-
nostic ratio from 39% (55/141) to 42.6% (60/141). Importantly, our 
study indicated pathogenic variants in mitochondrial genes plays a 
major role in pediatric kidney disease.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-081 - A child with diffuse mesangial sclerosis caused by a mis-
sense mutation of TRPC6 gene

Ke Xu1, Fang  Wang1

1Peking University First Hospital, Pediatric, Beijing, China

Objective: To explore the genetic etiology and follow-up in a child 
with steroid-resistant nephrotic syndrome and diffuse mesangial 
sclerosis.
Methods: Genomic DNA was isolated from peripheral blood leuko-
cytes of the proband and his parents. Targeted next generation sequenc-
ing and Sanger sequencing were performed in the index, and segrega-
tion analyses was performed in the proband’s parents.
Results: A heterozygous missense variant in TRPC6 gene [c.325G>A 
(p. Gly109Ser)] was detected in the proband by genetic testing, whereas 
this variant cannot be traced to his parents. According to the guidelines 
for the interpretation of sequence variants developed by American Col-
lege of Medical Genetics and Genomics, this variant was classified as 
pathogenic.
Conclusion: This is the first report on a missense mutation in TRPC6 
gene in a Chinese boy with diffuse mesangial sclerosis, which extends 
the phenotypic spectrum of this gene.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-082 - Nutcracker syndrome complicated by left vein thrombosis 
in a patient with protein S deficiency
Eun Mi Yang1, Jin-Soon  Suh2
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Nutcracker syndrome, which defined as compression of the left renal vein 
between the aorta and the superior mesenteric artery, is usually benign 
and self-limiting. Long-term renal venous retention can increase the 
risk of renal vein thrombosis, however, renal vein thrombosis associated 
with nutcracker syndrome is a rare entity. We present a patient whose 
complaint of flank pain led to the diagnosis of a renal vein thrombosis 
and nutcracker syndrome. He was subsequently found to have protein 
S deficiency. DNA sequence analysis identified a novel, heterozygous, 
frame-shit mutation in PROS 1 gene (c.166del[p.(Arg56Glufs*31)]. The 
patient was treated with anticoagulants (first with heparin and then with 
warfarin) and partial resolution of the renal vein thrombosis with good 
forward flow from the left renal vein at 2 years of follow up.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-084 - Assessing of the impact of unclassified variants in causa-
tive genes that cause Alport syndrome

Yanqin  Zhang1, Xiaoyuan   Wang1, Jianmei   Zhou1, Jie   Ding1, 
Fang  Wang1

1Peking University First Hospital, Pediatrics, Beijing, China

Objective: A large number of unknown significance or unclassi-
fied variants in COL4A3, COL4A4 and COL4A5 genes  leading to 
Alport syndrome pose a challenge for genetic diagnosis and subse-
quent genetic counseling. The aims of this study were to analyze the 
pathogenicity of unclassified variants in the three causative genes and 
to make genetic diagnosis of Alport syndrome.
Methods: Six patients clinically diagnosed or suspected of Alport syn-
drome with unknown significance variants in intron areas or exons in the 
three causative genes detected by whole exome sequencing were enrolled in 
the study. mRNA was extracted from patient-derived urine pellets directly 
and analyzed by reverse-transcription polymerase reaction (RT-PCR) and 
direct sequencing. Three different prediction tools including HSF, Max-
EntScan, and NNSPLIC were used for splice site prediction.
Results: Four patients with Alport syndrome and two patients sus-
pected of Alport syndrome were enrolled in this study. Totally six 
novel unknown significance variants in the three genes, one for each 
patient, were analyzed. Of these variants, two were intronic vari-
ants in  COL4A3,  three  were intronic  variants in  COL4A5  and 
one was a variant of exon in COL4A5. Transcript analyses using 
patient-derived urine pellets  revealed  all of them affect RNA 
splicing.  COL4A3(NM_000091.5)variants c.3211-30G>T  and 
c.828+5G>A  resulted in partial intron 37 retention and whole 
exon 14 skipping respectively, and COL4A5(NM_000495.5)vari-
ants c.1033-10_1033-2del9, c.4298-20T>A, c.1033-10G>A and 
c.451A>G caused partial exon 19 skipping, partial intron 46 
retention, partial intron 18 retention, and exon 8 skipping, respec-
tively. The six patients in this study were genetic diagnosed with 
Alport syndrome.
Conclusion: Six novel unclassified variants  in causative genes of 
Alport syndrome were determined as pathogenic variants by analyz-
ing patient-derived urine mRNA, which provides evidence for molecu-
lar diagnosis and subsequent genetic counseling in the clinical settings.

Genetics and Genetic Disease (not otherwise more specifically 
categorised)

P1-085 - The new compound heterozygous mutation of NUP 
Nephropathy: report of two cases and literature review

Yuxin   Pei1, Liping   Rong2, Xiaoyun   Jiang2, Mengjie   Jiang2, 
Hongjie Zhuang1

1the first affiliated hospital of sun yat-sen university, pediatrics, Guang-
zhou, China
2first affiliated hospital of sun yat-sen university, pediatrics, guang-
zhou, China

Backgrouds: To explore the relationship between NUP mutation and 
renal disorders, we provide two cases and a literature review of the gen-
otypical and phenotypical features in patients with NUP nephropathy.
Results: We reported two patients with newly diagnosed NUP nephropathy 
who carried a compound heterozygous mutations in NUP107 and NUP93 
gene respectively. Both patients were diagnosed steroid-resistant nephrotic 
syndrome and progressed to end-stage renal disease in childhood. While 
the mutation c.1537+1G>A in NUP93 gene was previously described, the 
mutations c.460A>G and c.1085C>T in NUP107 gene and c.1472A>T in 
NUP93 gene were novel. We also summarized the phenotypic and genetic 
spectrum of NUP nephropathy in eighty-six reported patients who car-
ried 50 different mutations in 6 NUP genes (NUP107, NUP93, NUP205, 
NUP85, NUP133, NUP160). The majority of them were Asians (66/86, 
76.7%). Nephrotic syndrome was the most common renal manifestation 
(68/86, 79.1%). Although the renal prognosis was poor that 80.8% (59/73) 
of them developed end-stage renal disease within the first two decades, 
the outcome of renal transplantation in NUP nephropathy is better than 
patients with other steroid-resistant nephrotic syndrome. Various extra-
renal manifestations were found in 44.8% (26/58) of patients. Neurologi-
cal involvement was the most common extra-renal presentation (22/26, 
84.6%), including microcephaly (13/22, 59.1%), intellectual disability 
(12/22, 54.5%), and global developmental delay (10/22, 45.5%). Diverse 
abnormalities of the facial appearance (8/26, 48 30.8%), short stature (5/26, 
19.2%), and contain convergent strabismus (4/26, 15.4%) had also been 
reported. There are significant differences in extra-renal manifestations 
between different genomics.
Conclusions: The renal manifestation of NUP nephropathy is highly 
consistent that mostpatients suffered early-onset SRNS with FSGS. 
More than half of the patients had extra-renal symptom concomi-
tantly. Asians showed potential susceptibility to NUP nephropathy. 
Despite the limited reports, some genotype-phenotype correlations 
have been gradually revealed.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-086 - Validation of peak serum creatinine as the best predic-
tor of long-term renal outcome in non-dialyzed hemolytic uremic 
syndrome patients.

Laura Alconcher1, Lucas  Lucarelli1, Sabrina  Bronfen1

1Latin  American  Society  of  Pediatric  Nephrology, Pediatric 
Nephrology Unit of Hospital Interzonal General Dr Jose Penna, 
Bahía Blanca, Argentina

Objective: To identify predictors of long-term renal outcome in hemolytic 
uremic syndrome (HUS) patients non-dialyzed during the acute stage.
Methods: Patients under 18 years old with typical HUS followed for 
at least 5 years were included. The long-term outcome was evaluated 
at last control as complete recovery (CR: normal creatinine clearance, 
neither hypertension nor proteinuria/albuminuria) and different stages 
of chronic kidney disease (CKD).
Gender, age, leukocytes, hematocrit, hemoglobin and serum creatinine 
(sCr) at onset, and peak value of sCr, Ardissino’s score (hemoglobin + 2 
sCr at diagnosis), a new score (hemoglobin + 2 peak sCr) and follow-up 
time were evaluated as predictors of CKD. The median (Q 1-3) of all 
variables was compared between patients with CR and those with CKD.
Results: 122 patients, 62 female (51%) with a median age of 19.5 
months at HUS diagnosis and a median follow-up of 11 years 4 months 
(range 5-24 years) were included.
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At the last control, 82 (67%) had a CR, 36 (30%) were in CKD stage 
1 (13 had significant albuminuria, 21 proteinuria and 2 hypertension), 
and 4 (3%) had CKD stage 2. No patients were in CKD stage 3-5.
Median values of the initial sCr, peak sCr and the new score showed 
statistically significant differences between patients with CR and those 
with CKD 1-2.

A 20 month-old girl, born at term, was admitted for jaundice and brown 
urine, general distress, constipation and lost appetite. No bloody diar-
rhea or vomiting was reported.
She presented hypertension and petechiaes. Neurological examina-
tion showed hypotonia, poor feeding and global developmental delay. 
Growth charts revealed a severe failure to thrive (figure1). Further 
inquiries revealed extended breastfeeding due to difficult weaning.
Exams showed hemolytic anemia, thrombocytopenia, normal comple-
mentemia and acute kidney injury associated with proteinuria and hema-
turia. Suspecting HUS, a stool culture was performed detecting STEC 
infection. Neuro-MRI was normal. Neurological status and atypical 
presentation were suspicious for underlying triggers. A metabolic screen 
was then performed revealing unmeasurable vitamin-B12 and decreased 
methionine levels. Methylmalonic aciduria and homocystinuria were 
excluded by aminoacid chromatography. Biermer’s disease was ruled-out. 
Despite anti-transglutaminase antibodies positivity, suggestive for celiac 
disease, intestinal biopsies were negative. These findings confirmed that 
cobalamine deficiency was only due to dietary inadequacy, invalidating 
the hypothesized connection between the neurological status and the HUS.
Our purpose is to raise awareness of the importance of holistic evalu-
ation of patients with HUS, avoiding over-simplification during the 
diagnostic algorithm. Even in presence of STEC-positivity, neph-
rologists should recognize red flags such as metabolic anomalies and 
atypical presentations, which could represent the tip of the iceberg of 
underlying conditions requiring specific management. As seen in this 
case report, nowadays, it is very important to provide an appropri-
ate nutritional counseling, especially during the weaning, as pediatric 
malnutrition can lead to severe consequences.

Median peak sCr (mg/dl) was 1.2 (Q 0.87-2) vs. 2.42 (Q 1.065-4.65) 
in patients with CR and CKD respectively (p= 0.002) with an AUC 
0.695 (CI 0.557-0.813).
The best peak sCr cut-off value to distinguish patients at risk of progres-
sion to CKD was 1.75 mg/dl (OR 4.632, CI 1.879-11.421; p=0.001).
Conclusion: In HUS patients, not requiring dialysis during the acute 
stage, peak sCr was the best CKD predictor. Serum Cr over 1.75 mg/
dl increased 4.6 times the risk of progression to CKD.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-087 - An atypical presentation of typical hemolytic uremic syn-
drome in association with cobalamine deficiency and severe failure 
to thrive.
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Lilïoe  de  la  Guillonnière3, Celine   Khouri3, Camille   Menvielle3, 
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Hemolytic-uremic syndrome (HUS) is one of the main causes of acute 
kidney injury in children under 5 years of age. It is usually due to 
Shigatoxin producing Escherichia coli (STEC). While atypical HUS 
(aHUS) is primarily due to complement dysregulations, other rare eti-
ologies include coenzyme cobalamin (VitB12) metabolic disorders, 
autoimmune diseases or infections.
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Hemolytic uremic syndromes and thrombotic microangiopathy
P1-088 - G6PD deficiency: a partner in crime in complement 
mediated diseases or an “innocent” bystander?
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Introduction: The thrombotic microangiopathies (TMAs) are clini-
cal syndromes defined by thrombocytopenia, nonimmune microangio-
pathic hemolytic anemia (MAHA), and organ damage. The diagnosis 
implies a specific pathologic lesion characterized by abnormalities in 
the endothelium of capillaries and small arteries in association with 
microvascular thromboses. [CMN1] Defining the underlying patho-
genic mechanism of TMAs remains challenging and is critical to deter-
mining the optimal therapeutic approach. Here we illustrate a group of 
patients clinically diagnosed with TMA who carry pathogenic variants 
in the G6PD gene.
Materials and Methods: 511 patients with a clinical diagnosis 
of TMA were tested for genetic abnormalities using our, locally 
designed, NGS platform.
Results: Of 511 patients screened, 37 patients were positive for 
deleterious G6PD variants (9 hemizygotes, 3 homozygotes and 25 
heterozygotes). All identified variants were either class II (<10% 
residual G6PD activity) or III (10-60% residual G6PD activity). 
The variants were identified predominantly in the African Ameri-
can population (26/37). The most common variant identified was 
the well described “A-“ variant. Twelve patients also carried at least 
one complement gene variant and one patient was co-positive for 
factor H autoantibodies.
Conclusions: Our findings indicate that approximately 7% of TMA 
diagnoses may be confounded by genetically programmed G6PD 
deficiency, the most common enzyme deficiency worldwide. Defi-
ciency of this enzyme is associated with a broad spectrum of dis-
eases, however, is most well-known for causing acute and/or chronic 
hemolysis. While a clear mechanism has yet to be elucidated (par-
ticularly as to how an enzyme deficiency such as this may trigger 
thrombocytopenia), our data would suggest that G6PD deficiency 
may also play a role in a clinical presentation that mimics TMA. As 
many hemolytic episodes relating to G6PD deficiency may be pre-
vented (ie by avoiding triggers), genetic screening for G6PD should 
be included in the clinical setting of TMA.

Hemolytic uremic syndromes and thrombotic microangiopathy
P1-089 - Transient elevation of plasma C5b-9 is not related to 
transplant-associated thrombotic microangiopathy (TA-TMA) in 
children treated with allogeneic hematopoietic stem cell transplan-
tation (alloHSCT)
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Introduction: TA-TMA is a severe complication of HSCT, diag-
nosed in 16% of pediatric patients and predominantly affecting 
kidneys with mortality reaching 90%. Pathogenetic cornerstone of 

TA-TMA is complement activation reflected in elevation of C5b-9 
blood concentration acting as key factor of endothelial destruc-
tion. The aim of the study was to evaluate C5b-C9 concentration in 
children after alloHSCT with respect to kidney damage and other 
TMA symptoms.
Material and methods: 35 children aged 0.5-18yr (24 boys and 11girls; 
18 with malignant and 17 with non-malignant disorders), transplanted in 
2021, were analyzed. Plasma C5b-9 was measured by the EIA method 
(MicroVue SC5b-9 Plus Enzyme Immunoassay®, Quidel; upper normal 
range limit 244ng/ml). Samples were taken before conditioning (day -7), 
and on days 0, and +7, +14, +21, +28, +56, +100 post-alloHSCT. After 
centrifugation plasma was collected and frozen at -80oC. Symptoms 
of TA-TMA (anemia, thrombocytopenia, schistocytes in blood smear, 
elevated LDH, proteinuria, hypertension) were evaluated at the same 
time. In 14 patients analysis for all timepoints was completed, and in 
21 patients sample results from peritransplant period were available.
Results: One patient presented TMA symptoms before conditioning. 
His C5b-9 plasma concentration on days -7 and 0 were very high (2180 
and 1431ng/ml) and decreased to 271ng/ml after eculizumab adminis-
tration. He died on day +15 due to TMA and sepsis. Ten patients had 
elevated C5b-9 (8 - once and 2 in two consecutive measurements), but 
only one of them had transient proteinuria. No differences were found 
between children with normal and elevated level of C5b-9 in terms 
of conditioning type, cyclosporin concentration and viral infections.
Conclusions: in this preliminary study the incidence of TA-TMA was low 
in pediatric alloHSCT population and high plasma C5b-9 correlated with 
clinical course. Incidental elevation of C5b-9 was common after alloHSCT 
but normalized spontaneously and didn’t precede overt TA-TMA.
Funding: This work was supported by the Saving Kids With Cancer 
Foundation (grant number FNRD.C200.21.001).
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Background: Atypical hemolytic uremic syndrome (aHUS) is a rare, 
life-threatening thrombotic microangiopathy (TMA ). aHUS has been 
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treated successfully with eculizumab. The optimal duration of eculi-
zumab treatment in patients with aHUS remains poorly defined.
Methods: We conducted a retrospective multicenter study in the 
Arabian Gulf Region for children less than 18 years of age, diag-
nosed with atypical Hemolytic Uremic Syndrome, who discontinue 
eculizumab therapy, to assess the rate of TMA recurrence as well as 
the outcome of the patients.
Results: We analyzed 28 patients with clinically diagnosis aHUS 
who stopped eculizumab. The median duration of eculizumab before 
discontinuation was 12 months. The most common reason for discon-
tinuation of Eculizumab was complete remission (71.4%), followed 
by negative genetic testing (28.6%). During a median follow-up 
period of 24 months after discontinuation, 8/28 patients (28.5%) 
experienced TMA relapse. Most of the patients (75%) restarted ecu-
lizumab within 24- 48 hr. The median time to a TMA relapse after 
discontinuation was three months. None of the patients with new 
TMA events required dialysis at the time of relapse. Patients with an 
increased risk of TMA recurrence had a history of decreased urine 
output (p=0.002) during initial presentation and positive genetic 
mutation ( p=0.020 ). The time to relapse of patients with MCP/
CD46 mutation was significantly shorter than the other gene muta-
tions. As a long-term outcome after discontinuation, 23 (82.1%) 
patients were in remission, while 4 ( 14.3% ) patients had chronic 
kidney disease (CKD), and one (03.6%) case was transplanted.
Conclusions: Discontinuation of eculizumab in patients with 
aHUS is not without risk; it can result in TMA recurrence. It can 
be performed with close monitoring of the patients. It is essential 
to assess risk factors before eculizumab discontinuation. Resuming 
eculizumab immediately after relapse is crucial and effective in most 
patients.

Background: Atypical hemolytic uremic syndrome (aHUS) is a form 
of thrombotic microangiopathy (TMA) characterized by a triad of 
thrombocytopenia, mechanical haemolytic anemia, and acute kidney 
injury. aHUS has been treated successfully with eculizumab. It is at 
high risk of relapse at any time. It is well established that infections 
may precipitate aHUS relapse. Data on the outcome of relapse are 
limited.
Methods: We performed a retrospective multicenter study in the Ara-
bian Gulf region for children under 18 years of age with relapsing 
aHUS, to assess the risk factors and the relapse outcome.
Results: Twelve patients were included in this study. Ten (83.3 %) 
patients developed relapse after eculizumab discontinuation, two (16.6 
%) patients relapsed while undergoing maintenance Eculizumab treat-
ment. For those discontinued eculizumab, the most common trigger-
ing factors for relapse were upper respiratory tract infection (URTI). 
COVID-19 infection was the triggering factor in one patient. The possi-
ble risk factors for patients who developed relapse during maintenance 
Eculizumab therapy were severe hypertension, significant proteinuria, 
and sepsis. Two (16.6 %) patients with relapse required acute dialysis 
at the time of relapse. As a long-term outcome, 8 (66.6.%) patients 
were in remission, two (16.6%) patients became chronic kidney disease, 
one (8.3.%) case was transplanted, one patient died due to relapse and 
septic shock.
Conclusions: Patients with aHUS are at risk of relapse, particularly 
after discontinuation of eculizumab or during severe illnesses. To detect 
early relapse in aHUS, close monitoring of the patients is essential. In 
this particular disease, resuming eculizumab, higher eculizumab doses 
and/or shorter intervals to ensure an efficient and sustained blockade 
seem required.

Hemolytic uremic syndromes and thrombotic microangiopathy
P1-091 - Relapsing atypical hemolytic uremic syndrome
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Introduction: Atypical hemolytic uremic syndrome (aHUS) is a 
rare entity of thrombotic microangiopathy, characterized by micro-
angiopathic hemolytic anemia, thrombocytopenia, and renal damage, 
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secondary to overactivation of the alternative pathway of complement. 
Terminal complement inhibitors, including eculizumab and the ravuli-
zumab, are the approved drugs for aHUS treatment. Ravulizumab was 
engineered from eculizumab to have an increased half-life allowing for 
reduced dosing frequency.
Methods: We report two patients with aHUS, who switched from ecu-
lizumab to ravulizumab therapy without complications.
Results: Two girls aged 8 and 6 years old respectively were diagnosed 
with aHUS 3 years ago. Both patients were initially treated with peritoneal 
dialysis and administration of fresh frozen plasma. Eculizumab therapy was 
initiated with good clinical response in both patients. Two years later, both 
patients switched to ravulizumub, permitting extension of dose interval, from 
15 days to 4 and 8 weeks respectively. No recurrence of the disease or serious 
side effects were observed during a 6 month-period in both patients.
Conclusion: Both complement inhibitors eculizumab and ravulizumab 
appear to be effective and safe in treating aHUS. Based on our experi-
ence, switching from eculizumab to ravulizumab seems to be well-tol-
erated in pediatric patients with aHUS, permitting reduction of dosing 
frequency, and therefore improvement of life quality.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-093 - A case of atypical hemolytic syndrome associated with 
diacylglycerol kinase epsilon mutation (DGKE-aHUS): Re-thinking 
the treatment with an anti C5 monoclonal therapy.
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Introduction: Atypical Hemolytic Uremic Syndrome (aHUS) is gener-
ally caused by dysregulation of the complement cascade; however other 
causes can lead to aHUS with no complement association. The Dia-
cylglycerol Kinase Epsilon (DGKE) gene, involved in the coagulation 
pathway, has been recently implicated in several phenotypes of kidney 
damage, including susceptibility to aHUS and nephrotic syndrome 
in the first year of life. A loss-of-function mutation in DGKE results 
in sustained arachidonic acid-containing diacylglycerols (AA-DAG) 
signaling and PKC activation, creating a prothrombotic state. Here, 
we present a case of aHUS-DGKE with normal serum C3 levels and 
transitory treatment with an anti-C5 monoclonal antibody.
Case report: A 9-year-old girl with history of nephrotic syndrome 
in the first year of life and transitory PD was referred to our Institu-
tion. Two kidney biopsies were performed with focal segmental glo-
merulosclerosis (FSGS) and IFM C3+++, treated with steroids and 
cyclosporine. At age four she developed TMA receiving Eculizumab 
for a two-year period, with progression of loss of kidney function. On 
examination no edema, BP 130/90mmHg  (95th percentile), creatinine 
1.9mg/dL, albumine 3g/dL, C3 102mg/dL, C4 15.6mg/dL, nephrotic 
range proteinuria 2gr/d and hematuria. Control kidney biopsy (March 
2022) with worsening intersticial fibrosis (grade 3), arteriolar changes 
and negative IFM.
Discussion: DGKE-aHUS manifested in the first year of life with per-
sistent proteinuria, hematuria, hypertension, and loss of kidney func-
tion leading to CKD without an specific treatment. The management for 
aHUS includes an anti-C5 monoclonal therapy to regulate the comple-
ment system. Theoretically, DGKE-aHUS is not complement mediated, 
however, a small group of patients were previously described with low 
serum C3 levels and/or C3 deposition in kidney biopsies suggesting a 
potential role of the complement system. Therefore, we must re-think 

the treatment with an anti-C5 therapy in these particular phenotypes 
of DGKE-aHUS.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-094 - Homozygous mutation of CD46 causing atypical hemolytic 
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Background: Homozygous mutations in CD46 as the cause of atypi-
cal Hemolytic uremic syndrome (aHUS) are very uncommon. Het-
erozygous individuals often remain asymptomatic or experience a 
milder course of disease, while homozygous individuals with severely 
depleted CD46 surface expression might experience more severe dis-
ease manifestation.
Methods: Here we describe a family of four with CD46 mutations, 
diagnosed after the first episode of aHUS in the oldest son.
Results: The index patient had the first episode of aHUS at the age 
of five, triggered by a viral infection. The episode was mild with no 
need of hemodialysis. Sequencing revealed a homozygous mutation 
in the CD46 gene (c.565T>G, p.Tyr189Asp) previously associated 
with aHUS . The patient was immunized with relevant vaccinations 
including meningococcal vaccination in case of future need for Ecu-
lizumab. The second episode of aHUS occurred at eight years of age 
triggered by COVID-19 infection. The patient responded immediately 
to eculizumab with no need of hemodialysis and his renal function was 
restored. The younger sibling carrying the same homozygous CD46 
mutation is still asymptomatic at the age of three. Both parents are 
heterozygous for the CD46 mutation and are so far asymptomatic.
There is sparse evidence on how long to treat these patients with Ecu-
lizumab. Our protocol based on expert opinion from the ERKNet is the 
following: Start Eculizumab within 1-2 days of relapse and treat for 
three months followed by careful monitoring. Treatment on demand is 
now the plan for future episodes of aHUS for all the family members 
carrying the CD46 mutation.
Conclusions: aHUS caused by homozygous mutations in CD46 
are very seldom and the prognosis not well described. On demand 
treatment with Eculizimab may be a strategy to preserve kidney 
function avoiding the possible serious complications of continu-
ous treatment with Eculizumab and save the effective but rather 
expensive drug.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-095 - Secondary thrombotic microangiopathy (TMA) in multi-
centric Castleman disease
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Introduction: Secondary TMAs disorders in pediatric patients are 
uncommon but have been reported with autoimmune diseases (SLE) 
and medications (calcineurin inhibitors). Secondary TMA with Castle-
man disease (CD) is less well recognized. Case studies of adult patients 
with multicentric CD (mCD) or TAFRO have reported kidney involve-
ment with TMA; along with a single pediatric case report. mCD as a 
cause for secondary TMAs in children is not well known; the purpose 

of this case report is to increase awareness of this condition amongst 
pediatric nephrologists as a differential diagnosis for aHUS.
Results: 6 pediatric patients were diagnosed CD at our institution over 
a 10 year period (2011-2022). 3/6 (50%) patients had mCD; all patients 
were noted to have significant proteinuria, edema and evidence of TMA on 
kidney biopsies. No patient with unicentric CD had renal involvement. All 
3 patients presented with fevers, lymphadenopathy, hepatosplenomegaly 
and edema. Lab findings showed hemolytic anemia with schistocytes, 
thrombocytopenia along with a significant proteinuria & hypoalbuminemia 
consistent with nephrotic syndrome. Additional work up is shown below:

Case ANA Anti-Cardiolipin Complement 
activation

ADAMTS-13 HHV8 Elevated IL-6 Kidney biopsy

#1 Neg IgM pos IgG neg Elevated sMAC >10% Neg ü Active TMA, mesangiolysis
#2 Neg Neg n/a >10% n/a ü Active TMA, mesangiolysis
#3 Pos Neg Elevated sMAC >10% Neg ü Chronic TMA, immune complex GN

2 patients had evidence of AKI and required RRT. On follow up, after 
targeted therapy, both patients have complete renal recovery and were 
able to wean off dialysis.
Conclusion: Patients presenting with systemic findings and TMA 
should be evaluated for CD given the association and response to tar-
geted therapy. The mechanism of TMA in CD remains unclear but 
may be due to direct endothelial injury or complement activation, as 
ADAMTS-13 deficiency was not noted in our patient population.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-096 - Severe Central Nervous System (CNS) involvement in 
STEC-HUS
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Introduction: Severe CNS disease is related to acute morbidity and 
mortality in STEC-HUS.
Objectives: 1) to characterize the clinicopathologic features; 2) to 
evaluate the severity of renal and colonic disease; 3) to evaluate mor-
tality rate; 4) to evaluate long term kidney outcome.
Material and Methods: retrospective study (Sept 2011-Oct 2021) of 
STEC-HUS and severe CNS disease.
Inclusion criteria: ≥ 3 seizures, stupor, coma, ventilator mechanical 
assistance (VMA) requirement. We evaluated: age, prodromal diarrhea, 
status of hydration, arterial hypertension (HT), hemorrhagic colitis 
(HC), RRT, CNS disease (VMA, anticonvulsants, CT scan and EEG), 
laboratory findings, mortality. At last follow up, creatinine clearance, 
albuminuria, HT.
Results: 193 STEC-HUS assisted, 26 (13.5%) with severe CNS dis-
ease. Mean age 42.8 mo. All presented diarrhea, 5/26 dehydrated, 5/26 
overhydrated and 4/26 hypertensive. 12/26 presented ≥ 3 seizures, 
24/26 needed VMA, mean 8.8 days, 21/26 recibed anticonvulsants. 
8/13 EEG abnormal. CNS CT scans (9/26) normal in 5, ischemic 
findings 4. HC in 19/26 (12 surgery, 2 intestinal resections). 25/26 
required RRT, mean 14 days. Mean laboratory evaluations: WBC 
30,500/mm3 (r: 5,200-74,700), hematocrit 30.8% (r: 16-42), platelets 

81,900/mm3 (r: 20,000-250,000), albumin 25.4 g/l (r: 12.2-33.3), 
Na 130.6 mEq/l (r: 119-144), creatinine 3.67 mg/dl (r: 1.3-7.3), urea 
1.68 g/l (r: 0.69-3.5). 11 exhibited hyperglycemia, 2 diabetes. Three 
patients died during first week, one in second week (4/26 deaths, 15.3 
%). Mean follow up 59 mo (r: 1-117). Six patients los follow up. At 
last visit, 9 normal kidney function, 4 albuminuria +/- HT, 2 CKD 
stage 3, 1 ESKD.
Conclusions: Severe CNS disease presented in 13.5%, half with ≥ 3 
seizures and 90% required VMA. It was associated with HC and RRT 
requirements. Mortality rate is 3- 5 times higher than that reported for 
the whole STEC-HUS population. Almost half of the patients showed 
renal disease on follow up.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-097 - Efficacy of abbreviated plasma exchanges (PEX) in anti-
factor H (anti-FH) associated atypical hemolytic uremic syndrome 
(aHUS)
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Objective: PEX and immunosuppression are the mainstay of man-
agement of anti-FH aHUS. While the duration of therapy with PEX 
for anti-FH aHUS is empirical, longer sessions are associated with 
adverse events.
Methods: We compared the efficacy of abbreviated PEX protocol 
(10-12 sessions over 3-weeks) in a prospective cohort of patients 
<18-yr-old (2020-22; n=20), to the standard PEX protocol (20-22 
sessions over 5-weeks) in a historic cohort (2016-19; n=65). Effi-
cacy was defined as fall in anti-FH titers by 70% or ≤1300 AU/ml 
on day 28 of initiating PEX. Patients also received prednisolone 
and 5-6 pulses of cyclophosphamide followed by mycophenolate 
mofetil. We compared hematological remission, fall in anti-FH titers 
and adverse kidney outcomes (stage-2 hypertension, urine protein/
creatinine >1mg/mg, eGFR <60 ml/min/1.73m2) at 3 and 6-months 
follow-up.
Results: Of 20 patients, aged 7.6±2.5 years, PEX could be abbrevi-
ated in 16 (80%) patients to 11.5±3.3 sessions. Abbreviation failed 
due to no hematological remission after day-14 of starting PEX (n=3) 
and catheter-related infection (n=1). Anti-FH levels at presentation 
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and day-14 in 4 patients in whom PEX was not abbreviated were 
similar (P>0.1). Table shows parameters at onset and sequentially in 
the patients undergoing abbreviated PEX. The percentage fall in anti-
FH with abbreviated versus standard PEX at 1, 3 and 6-months from 
onset were similar (85±14% vs. 89±12%; 74±33% vs. 86±19% and 
76±25% vs. 86±14%, respectively, P>0.1). The proportion of patients 
with adverse kidney outcomes in patients undergoing abbreviated vs. 
standard PEX at 6-months was 50% vs. 67% (P=0.21).
Conclusion: Abbreviation of duration of PEX to 10-12 sessions is fea-
sible and efficacious in reducing anti-FH titers; careful monitoring for 
ongoing hemolysis is required. Short-term outcomes are comparable to 
the historical cohort undergoing PEX for 20-22 sessions.

Table. Markers of disease activity [median (IQR) or mean ± SD] 
in patients on abbreviated PEX.

Hemolytic uremic syndromes and thrombotic microangiopathy

P1-098 - Eculizumab in shiga toxin-producing escherichia coli 
haemolytic uraemic syndrome (STEC-HUS) with severe neuro-
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Introduction: The role of Eculizumab in atypical haemolytic urae-
mic syndrome is well established across the literature. To date, there 
is little published pertaining to the role of this therapy in STEC-
HUS. Central nervous system (CNS) involvement can be associ-
ated with STEC-HUS. There remains controversy on the optimal 
management of these sick children. We present a case series of 
n=4 patients, with CNS involvement of STEC-HUS, treated with 
Eculizumab.
Methods: Retrospective chart review was conducted of four patients 
with severe neurological sequelae of STEC-HUS, managed with 
Eculizumab infusion at our centre. All patients were evaluated by 
a consultant paediatric neurologist, prior to and following the com-
mencement of therapy.
Results: Four patients (75% female) were admitted to our national 
paediatric nephrology centre with severe CNS involvement of STEC-
HUS in 2021. The median age was 59 months (IQR 23.5-105.5) 
and the median weight was 18.5kg (IQR 11.65-28.9). The constella-
tion of neurological symptoms experienced by each patient varied, 
they included: Ataxia; blurry vision; hypotonia; hyperreflexia; nys-
tagmus; eye twitching/rolling; strabismus; seizures; confusion; lip 

smacking; decreased level of consciousness. Three patients (75%) 
required PICU admission. One patient required haemodialysis (25%) 
and one required peritoneal dialysis (25%). All patients received 2 
doses of Eculizumab, one week apart (dosing according to weight). 
All patients underwent MRI and have documented abnormal neuro-
imaging during their illness. Three of four (75%) patients have shown 
complete renal/neurological recovery at six-month follow-up.
Conclusion: We present a clinical case series of four children with 
STEC-HUS and associated severe neurological involvement, managed 
with Eculizumab only, in lieu of plasma exchange (as per our previous 
policy). The marked improvement in symptoms in these cases merits 
further consideration for the therapeutic benefit for complement block-
ade in STEC-HUS.

Hypertension

P1-101 - A case of acute heart failure with a rare renal cause
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Background: Not treated High blood pressure (HBP) in children 
could lead to acute heart failure (AHF). The rarest causes of HBP 
must be taken into consideration when a patient presents a such clini-
cal condition.

Clinical case presentation: We present a case of a 12 years old child 
hospitalised for shortness of breath, palpitations (NYHA II dyspnea), 
thoracic pain and tachycardia with normal EKG. For 4 months he had 
malaise and flashes with high blood pressure episodes. The ejection 
fraction was low (30%) and had a mitral valve regurgitation. He was 
diagnosed with AHF and treatment was started. When he was stable he 
developed rapidly arterial hypertension (170/120mmHg). Investiga-
tions showed elevated plasma and urine catecholamines. A PET-scan 
was run and a 7 cm left lombo-aortic paraganglioma was found.
Clinical evolution and echography imaging were improving after ini-
tiation of the treatment, but delaying the diagnosis also postponed the 
surgery of the pheochromocytoma by four months because his cardiac 
insufficiency could not permit it. He underwent laparoscopic surgery 
and the tumor was removed. Unfortunately, in the ICU, when decreas-
ing Noradrenaline (from 2000 μg/l at 1000 μg/l) he underwent two 
episodes of cardiac arrest with ventricular fibrillation (long QT). He 
had a favourable outcome, he is now treated by Nadolol and Enalapril, 
with normal blood pressure, and normal cardiac echography. Genetic 
tests are ongoing.
Conclusion: Paragangliomas (pheochromocytomas) are very rare 
tumors in children, 40% of them have a genetic transmission. These 
tumors synthetize, metabolise and secrete catecholamines that can 
cause symptomatic cardio-vascular clinical manifestations. In case of 
heart cardiac failure in adolescents we must not forget the causes of 
high blood pressure.

Hypertension

P1-102 - A confounding case of hypertension in an infant: when 
you hear hoofbeats think of horses, not zebras
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Hypertension in children can be life-threatening and is often 
undiagnosed or untreated leading to an increased risk of cardiac 
diseases. In this setting, the main etiologies are renovascular 
and renal parenchymal or cardiovascular diseases. Diagnosis and 
treatment are still challenging and the etiology often remains 
unknown.
A six week-old boy with previous pre-eclampsia and intrau-
terine growth restriction was admitted for poor feeding and 
gastroesophageal reflux. The mother had a history of acquired 
thrombotic thrombocytopenic purpura (aTTP). He presented 
poor general conditions and polypnea associated with malig-
nant hypertension. Cardiac ultrasound showed dilated cardio-
myopathy without aortic coarctation. Abdominal ultrasound was 
normal with no pyloric stenosis or genitourinary tract abnormal-
ities. Laboratory tests were suggestive for thrombotic microan-
giopathy and acute kidney injury with hypokalemia. Differential 
diagnosis focused on a neonatal form of aTTP hypothetically 
driven by maternal transmission of autoantibodies. Plasma infu-
sion was promptly performed while evaluation of underlying 
conditions was pending.
Despite the normalization of platelets count, hypertension 
remained poorly controlled and a cardiogenic shock requiring 
invasive supports occurred. ADAMTS13 activity and antibod-
ies then returned normal/negative and no circulating antibodies 
were retrospectively detected in the mother during pregnancy 
nor post-partum.
Concomitant ly the pat ient  presented mult iple  catheter-
related thrombosis with a normal thrombophilia screening. 
An accurate renal Doppler ultrasound showed a bilateral 
narrowing of ar teries with parenchymal hypoperfusion and 
a vascularization pattern suspicious for old left renal artery 
thrombosis(f igure  1).Thrombophilic status is still unclear, 
specific evaluations, including genetic testing, are ongoing. 
Blood pressure is now well-controlled with optimized anti-
hypertensive therapy and anticoagulation. The biological sign 
of hemolysis have resolved.
This case illustrates that hypertension can have an atypical pres-
entation and be a severe life-threatening condition in young 
children.
We aim to remind that physicians should primarily rule-out common 
etiologies before seeking for zebras.

Hypertension

P1-103 - Variation in paediatric 24-hr ambulatory blood pressure 
monitoring interpretation by Canadian and UK physicians 
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Background: 24-hr ambulatory blood pressure monitoring (ABPM) 
is widely accepted as a more accurate method for measurement of 
blood pressure (BP) compared to a single office-based measurement of 
BP. However, it is unclear how physicians interpret ABPM and make 
management decisions. This study’s goal is to investigate variation 
in ABPM interpretation among paediatric nephrologists (Canada and 
UK) and paediatric cardiologists (Canada only) via an online survey.
Methods: The survey content included baseline demographics, 
questions on the use and indications for ABPM, interpretation of 
results, and subsequent management decisions in various clinical 
scenarios.
Results: The survey was sent to 196 Canadian physicians, with 69 
(35.2%) total responses. Thirty-five UK clinicians also completed the 
survey. Most respondents were >44 years old, were in practice for at 
least 11 years, and were university-based. There were substantial dif-
ferences among clinicians in ABPM interpretation for isolated systolic, 
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diastolic, and night-time hypertension. For example, only 53.1% of 
physicians would initiate or modify treatment in those with diastolic 
HTN in CKD. Further, even for the same abnormal ABPM parameter, 
the decision to start or alter treatment was influenced by the underlying 
medical condition (Figure below)
Conclusions: There is significant variation in clinical practice among 
physicians for interpretation and management of hypertension when 
using ABPM. Differences in guidelines among various jurisdictions, as 
well as knowledge gaps in the research on which guidelines are based, 
creates ambiguity regarding ABPM interpretation and management 
decisions. A more protocolized approach and further insight into the 
reasoning behind the variation in physicians’ interpretation may help 
to standardize practice.
Figure: Canadian paediatric nephrologists’ alteration to treatment by 
ABPM parameter and underlying diagnosis. (N=26)

Hypertension

P1-104 - Causes of Hypertension at a Children’s Hospital in Cape 
Town, South Africa
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Background: Traditionally hypertension in children is due to second-
ary causes. With the onset of the obesity epidemic, primary hyperten-
sion has become increasingly more common.
Methods: A retrospective medical record review of children < 18years 
old diagnosed with persistent hypertension in the paediatric nephrology 
unit at Red Cross Children’s Hospital from January 2000 - December 
2019.
Results: 156 children were enrolled in the study (115 children in the 
second decade). The mean age at presentation was 7years 6 months. 
Overall, 112 children (72%) had secondary hypertension. Only 3 
patients (7.5%) had primary hypertension in the first decade. In the 
second decade 41 of 115 (35%) children had primary hypertension of 
which 19 (46%) were obese. The commonest presentation at diagnosis, 
was stage 2 hypertension in all age groups. Fifty five percent of patients 
were 6-12 years of age. Glomerulopathy (24%), renovascular disease 
(23%) and obstructive uropathy (9%) were the commonest causes of 
secondary hypertension. In the children with secondary hypertension, 
the majority (54%) were also in the 6-12year old age group. Heredi-
tary cystic disease (36%) was the commonest cause of hypertension in 
children <1 year of age.
Conclusion: There was an increase in the number of children referred 
to our clinic over the decades. Much of the increase is due to an 
increase of referral of patients with primary hypertension. A large 
percentage of these children are obese. Secondary hypertension still 
remains more common. The causes of hypertension in our setting were 
similar when compared internationally, except in infants.

Hypertension

P1-105 - Time to Consider 24-hour ABPM’s as Standard of Care in 
Youth Living with Type 2 Diabetes: A cross-sectional study
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Melissa Del  Vecchio2, Brenden  Dufault3, M Constantine  Samaan4, 
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Background: Youth living with type 2 diabetes (T2D) are at high risk 
for hypertension (HTN), however screening with gold-standard 24-hour 
ambulatory blood pressure (BP) monitoring (ABPM) is rare. We aimed 
to determine rates of HTN and associations with renal outcomes in 
youth with T2D.
Methods: A cross-sectional study of youth with T2D in the improv-
ing renal Complications in Adolescents with type 2 diabetes through 
REsearch (iCARE) cohort study with ABPM data. BP was defined 
as daytime HTN (+/- nocturnal) (daytime mean >95th%ile + BP load 
>25%); isolated nocturnal HTN (normal daytime BP, sleep mean 
>95th%ile + BP load >25% OR dipping <10%) or normal. Outcomes 
included non-orthostatic urine albumin:creatinine ratio (ACR) and 
eGFR. Multivariate regression analyses tested for associations between 
BP type and outcomes.
Results: A total of 277 youth had ABPM data; age 14.69 + 2.06 yrs, 
duration of T2D 2.17 + 1.78 yrs, 84.1% First Nation ancestry. In total 
n=55(19.6%) had daytime + nocturnal HTN, n=80(28.5%) had isolated 
nocturnal HTN and n=142(51.2%) had normal BP. ACR was positively 
associated with daytime HTN (ß=0.553;p=0.001), duration of T2D 
(ß=0.857;p=0.02), HbA1c (ß=1.172;p=<0.0001) and ACEI/ARB 
use (ß=3.94;p<0.0001);  (R2=0.184). Age, sex, BMI-z score, noctur-
nal HTN, other antihypertensive use was not associated with ACR. In 
contrast, HTN status was not associated with eGFR (ß=-1.856;p=0.28), 
but with age (ß=2.11;p=<0.0001), sex (ß=17.81;p=<0.0001), BMI-
z-score (ß=12.88;p<0.0001) and HbA1c (ß=1.72;p=<0.0001); model 
 R2 = 0.553.
Conclusions: Daytime and isolated nocturnal HTN are common in 
youth with T2D early in their disease course. In this cross-sectional 
analysis daytime hypertension was associated with ACR, the earli-
est clinical marker of diabetic kidney disease (DKD). More study is 
required to determine optimal clinical targets to delay progression over 
time. Due to the high prevalence of HTN, routine use of ABPMs should 
be considered in routine clinical care.2
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P1-106 - Yield of diagnostic testing in evaluating etiology of pedi-
atric hypertension
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Objective: Current guideline recommendations regarding the utility 
of diagnostic investigations for pediatric hypertension are based on 
limited evidence, leading to wide variation in practice for the diagnos-
tic workup. The objective of this study is to characterize the cohort of 
children that may benefit from secondary hypertension workup, and to 
determine the diagnostic utility of various investigations.
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and visceral obesity (2 studies). One study each reported inde-
pendent association between BMI and concentric remodeling and 
one study found that Afro-American race and obesity determined 
abnormal LV geometry not specifying form of remodelling. EH 
associated with BMI and less severe stages of PH. Only one study 
analyzed change of LV geometry during antihypertensive therapy 
and revealed that prevalence of EH decreased from 37% to 18% 
while the prevalence of CH did not change significantly. The main 
determinant relative wall thickness (RWT) reduction was increase 
of insulin sensitivity.
Conclusions: Elevated BP, obesity and metabolic abnormalities with 
insulin resistance determine LV geometry in children and adolescents 
with PH. Normalization of metabolic abnormalities was found to 
be the main determinant of decrease of RWT but only one study 
analyzed the effects of treatment. However, analyzed studies used 
different diagnostic criteria.

Hypertension
P1-108 - Bilateral renal arteries fibromuscular dysplasia: a rare 
cause of hypertension in children (a case report)

Sameh Mabrouk1, selsabil   nouir1, fadwa   majdoub1, houda   ajmi1, 
jalel  chemli1, noura  zouari1, safa  hannachi1, saoussen  abroug1

1university hospital Sahloul, pediatric nephrology, sousse, Tunisia

Introduction: Renal artery fibromuscular dysplasia is a noninflamma-
tory, nonatherosclerotic vasculopathy that can affect renal arteries at 
various degrees with different severity. The etiology is still unknown. 
The main presentation is a sudden onset of recalcitrant hypertension 
at a young age, which is usually resistant to medical treatment. Here 
we describe a case of bilateral renal artery fibromuscular dysplasia in 
a Tunisian child
Observation: A 14-year-old boy was referred to our department 
with an end stage renal disease. he had a history of several hospitali-
sations for severe hypertension, the initial etiologic screening was 
negative. His hypertension was difficult to manage, with the need 
of four antihypertensive medications, hence the decline of his renal 
function. Renal ultrasound, performed twice, showed a reduced kid-
ney size, without evidence of vascular stenosis. Plasma renin activity 
was normal, with elevated aldosterone level 572 μmol/l. Proteinuria 
was 10,8 mg/kg/d. Echocardiography as well as endocrine tests were 
normal. Renal arteries angio-tomography showed a bilateral renal 
artery fibromuscular dysplasia. L’évolution était marquée par une dif-
ficulté à équilibrer la TA nécessitant une quadrithérapie. The patient 
was put on haemodialysis allowing a better control of his resistant 
hypertension.
Conclusion: Renal artery fibromuscular dysplasia is a rare cause of 
paediatric hypertension, it should be suspected in presence of severe 
pharmaco-resistant hypertension.

Hypertension
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Methods: This was a single center, retrospective review of 169 children 
aged 1-18 years with elevated blood pressure or hypertension seen at 
a tertiary pediatric nephrology clinic in Canada, between 2000-2015. 
The number of tests completed, abnormal test findings, and contribu-
tory test results that helped establish hypertension etiology was deter-
mined for commonly ordered diagnostic tests. Subgroup analysis was 
completed based on age of presentation and overweight/obesity status.
Results: Overall, 61 children were diagnosed with primary hyperten-
sion, and 100 children with secondary hypertension. Secondary hyper-
tension is the predominant form of hypertension in all ages except in 
obese adolescents ≥12 years. Half of children with traditional risk 
factors for primary hypertension, including obesity, were diagnosed 
with secondary hypertension. Renal ultrasound had the highest yield 
of diagnostic results (16.4%), with no difference in yield between age 
groups (P = 0.19). Lipid profile was contributory towards diagnosis of 
primary hypertension in 11.7% and was only abnormal in overweight/
obese children. All other bloodwork investigations had a low yield of 
contributory results. Echocardiogram had a high yield for identification 
of target organ effects in hypertensive children (21.9%).
Conclusion: A simplified secondary hypertension workup should be 
considered for all hypertensive children and adolescents. First line 
investigation could include a renal ultrasound for all hypertensive 
children and a lipid profile for overweight/obese children. Echocar-
diograms for assessment of end organ damage could be considered 
at diagnosis. Further testing should be considered based on the clini-
cal scenario and results of initial testing for the most cost-effective 
management.
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Objective: left ventricular (LV) remodeling is an important conse-
quence of primary hypertension (PH). Adult studies suggest, the type 
of LV geometry has significant prognostic value. We present review 
of studies analyzing LV geometry and determinants of different types 
of LV remodeling in children and young people (up to 21 years of age) 
with PH.
Methods: All eligible studies in PubMed database up to January 1st 
2022 were included to analysis if they reported both LV geometry 
and multivariable regression for remodelling pattern.
Results: Eight out of 42 reviewed studies including 2309 children 
(age range 6-23 years, 60% male) were selected. The prevalence of 
LV concentric hypertrophy (CH) was in a range of 9.3 - 32%, that 
of concentric remodelling (CR) 4.6-42 % and eccentric hypertro-
phy (EH) 5-37%. Three studies reported independent association 
of systolic (SBP) and diastolic blood pressure (DBP) two of SBP 
load and BMI with CH. Independent associations with CH were 
insulin resistance markers (2 studies), oxidative stress (1 study) 
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Pulse wave velocity (PWV), indicating arterial stiffness, is a 
marker of cardiovascular damage and -in adults- predictive of car-
diovascular mortality. PWV and blood pressure (BP) changes in 
children after kidney transplantation (KTx) were investigated to 
determine to which extent a certain BP increase contributes to 
higher PWV.
70 children at least 2.5 years after KTx with ≥ 2 PWV measurements 
were included (follow-up 4±2 years) resulting in 211 observations. 
Changes of systolic (ΔSBP) and diastolic BP (ΔDBP) were classi-
fied into “stable”, “1-10mmHg increase” and “>10mmHg increase”. 
Linear mixed modeling for PWV z-score (PWVz) adjusted for ΔSBP 
and ΔDBP was performed. Additionally, we investigated an extended 
dataset from 35 patients with monthly entries of BP, immunosuppres-
sive trough levels, and estimated glomerular filtration rates (eGFR), 
with a total of 2,137 observations, using linear mixed modeling for 
SBP and DBP z-score.
PWVz increased by 0.11/year (p<0.001). Compared to the “stable” 
group, PWVz was higher in children with 1-10mmHg BP increase 
(SBP β=0.57; p=0.046, DBP β=0.85, p<0.001; Table  1). A BP 
increase of >10mmHg was associated with an even higher PWVz 
increase (SBP β=0.78, p=0.009; DBP β=1.31, p<0.001). Independ-
ent of BP changes, higher PWVz was shown in girls and in children 
with lower eGFR. An association with underlying disease was seen in 
the model for ΔSBP (Table 1).
The extended subgroup analysis showed higher DBP z-scores to be 
associated with younger age, higher BMI, and higher cyclosporine 
A and everolimus trough levels. No associations with sex, eGFR or 
tacrolimus trough level were detected.
An alarming surge in arterial stiffness depending on greater BP 
increases is seen in pediatric KTx recipients. Our data not only points 
out the central role of adequate BP control in this patient group, but 
also highlights that controlling modifiable risk factors can improve 
cardiovascular outcome after KTx.

Background: The impact of isolated systolic (iSH) and combined 
(SDH) ambulatory hypertension has been described; however, less 
is known about ambulatory isolated diastolic hypertension (iDH), 
and its association with increased left ventricular mass index 
(LVMi).
Objectives: To analyze the prevalence of ambulatory iDH in chil-
dren (1-18 years), and associations with BMI Z-score (BMIz) and 
LVMi.
Methods: We enrolled 2050 pediatric patients from 4 academic centres 
who were worked up for primary or secondary hypertension (PH or 
SH). All patients had ambulatory blood pressure monitoring (ABPM). 
Ambulatory (daytime, nighttime, 24-hour) iDH was defined as diastolic 
BP Z-score (DBPz)>1.65, with systolic BP Z-score (SBPz) <=1.65. 
1037/2050 had LVMi (g/m^2.7) adjusted to the  95th percentile (aLVMi; 
Khoury et al).
Results: ABPM distributions were: 24-h iSH 23%, iDH 4.5%, SDH 
15%; daytime iSH 14%, iDH 2.7%, SDH 8.2%; nighttime iSH 13%, 
iDH 6.8% and SDH 16%. The prevalence of 24-h iDH and daytime 
iDH was similar in PH (3.6%, 1.9%) and SH (5.2%, 3.5%). However, 
the prevalence of nighttime iDH was significantly lower in PH (3.9%) 
vs. SH (9.3%) (p=0.00001). Median aLVMi in children with iDH was 
not different between PH and SH. However, 30% (95%CI 16-43%) 
of SH children with nighttime iDH had target organ damage (TOD) 
(aLVMi > 1), as compared to 14% (95%CI 0-33%) of PH children 
with nighttime iDH. Children with PH and nighttime iDH had lower 
aLVMi compared to those with PH and nighttime iSH (p=0.02) or 
nighttime SDH (p=0.04). Children with PH and nighttime iDH also 
had lower BMIz as compared to children with PH and nighttime iSH 
(p=0.04).
Conclusions: In summary, the prevalence of ambulatory iDH is 
low, but can be as high as ~10% in SH. Children with PH and 
iDH tend to have lower BMIz and aLVMi, compared to iSH and 
SDH.
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Objective: Our objectives in this clinical study were to evaluate 
the reliability of systolic BP values measured at home by parents 
of children aged <5 years (Home-SBPDoppler) over a 2-week period; 
and (ii) to compare Home-SBPDoppler with doppler systolic BP meas-
ured in clinic by health professional in the hospital at a single visit 
(Office-SBPDoppler).
Design and Methods: At the time of an educational session, we taught 
parents to measure systolic BP and assessed their technique using a 
hand-held doppler device and aneroid sphygmomanometer. Using 
doppler device and BP instrument, we requested parents to perform 
three consecutive BP measurements twice daily (ideally morning and 
evening around similar times) when the child was awake, settled and 
cooperative.
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Results: HDBPM measurements were available for 48 children, 
mean age ± SD of 2.2±1.5 years and 29% on antihypertensive 
medication. Office-SBPDoppler was 3.0±8.8 mmHg higher than 
Home-SBPDoppler  (P=0.41 between means). Six children dis-
played a marked white coat effect with Office-SBPDoppler >10 
mmHg higher than Home-SBPDoppler, of whom five were under 
18 months. Excluding these patients from the analysis reduced 
the mean difference between Office-SBPDoppler  and Home-
SBPDoppler  to 0.6±6.5 mmHg (P=0.82). Mean SBP was simi-
lar between week 1 and week 2 HDBPM measurements with 
0.15±3.77 mmHg difference between week 1 and week 2 read-
ings (P=0.85). Morning HDBPM measurements were lower 
than evening with mean difference -2.48±3.84 mmHg, although 
this difference did not achieve significance (P=0.18). Mean BP 
differences shown in Figure 1.

Results: Single centre observational study including n=180 children, 
median (interquartile range) 4.95 (2.32, 11.77) years, including n=91 
<5years. SBP obtained by health professional in the hospital using 
doppler device were highly correlated with manual office measurement, 
 SBPOffice vs.  SBPDoppler (r= 0.975, P<0.001; Fig 1a & 1c for all patients 
and <5 years respectively). The mean  SBPOffice was 106.4 ± 16.2 
mmHg and mean  SBPDoppler was 105.1 ± 15.7 mmHg. For those <5 
years, mean  SBPOffice was 97.3 ± 12.6 mmHg and mean  SBPDoppler was 
97.1 ± 12.5 mmHg. Bland–Altman analysis revealed a small differ-
ence in the estimation of SBP by the two methods [Fig1b & 1d for all 
patients and <5 years respectively]. The difference in absolute values 
between the  SBPOffice and  SBPDoppler was 1.26 ± 3.4mmHg [95% confi-
dence interval (CI), 0.76 to 1.75, P=0.455] and 0.23 ± 2.7mmHg [95% 
confidence interval (CI), -0.32 to 0.77, P=0.904] for all patients and 
<5 years respectively. The coefficient of variation for  SBPDoppler was 
less than 2.3%, suggesting excellent repeatability of measurements.
Figure 1:

Conclusions: These data suggest that across the childhood age 
range, including the youngest children, the mean difference was 
low with a low SD reflecting good agreement between these meth-
ods (auscultation and doppler device) when measured in clinic by 
health professional. Our results, therefore, suggest that SBP can be 
determined by hand-held doppler device with similar accuracy to the 
“reference” auscultatory method.
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Jedrzej   Sarnecki1,  Lukasz  Obrycki2, Janusz   Feber3, Syl-
wia  Chelstowska1, Elzbieta  Jurkiewicz1, Mieczyslaw  Litwin2

1Children`s Memorial Health Institute, Department of Diagnos-
tic Imaging, Warsaw, Poland
2Children`s Memorial Health  Institute, Department of Nephrol-
ogy- Kidney Transplantation and Hypertension, Warsaw, Poland
3Children’s  Hospital  of  East  Ontario, Division  of  Nephrology, 
Ottawa, Canada

Objectives: Despite the high prevalence of isolated systolic hyperten-
sion (ISH) among hypertensive adolescents, its clinical significance is 
not determined. Additionally, it is hypothesized that ISH with normal 
central blood pressure (BP) in young patients is a benign phenomenon 
and was hence labelled spurious hypertension (sHTN).

Conclusions: Similar to older children, young children show a white 
coat effect and variation of BP levels through the day. HDBPM is a 
reliable method for measuring systolic BP in young children with BP 
levels comparable to those performed by health professional in clinic.

Hypertension

P1-112 - Measurement of systolic BP using a hand-held Doppler 
device and aneroid sphygmomanometer in children: comparison 
with office-based auscultatory SBP measurement

Joanna  Newton1, Charlotte   Futcher1, Louise   Kipping1, Cheen-
tan  Singh1,2, Manish D  Sinha1,3

1Evelina London Children’s Hospital, Paediatric Nephrology, London, 
United Kingdom
2North Middlesex Hospital, Paediatrics, London, United Kingdom
3King’s  College  London, Department  of  Cardiovascular  Medi-
cine and Science, London, United Kingdom

Objective: To compare values of office systolic BP  (SBPOffice) and 
systolic BP measured using doppler device  (SBPDoppler) by health pro-
fessional in the hospital at a single visit.
Design and Methods: In quick succession, following office BP meas-
urement by auscultation, a hand-held doppler device and the same 
aneroid sphygmomanometer and cuff were used to measure SBP by 
the health professional. The mean of three BP values was used.
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Methods: Using cardiovascular magnetic resonance (CMR) we eval-
uated a group of 73 patients with suspected primary hypertension, 
aged 13-17 years (median: 16.9, IQR 15.8-17.4; 13 girls), in whom, 
based on 24-hour ambulatory BP monitoring (ABPM) either ISH 
(n=30) or white coat hypertension (WCH) (n=43) was diagnosed. 
Based on noninvasive central BP measurement 13 participants in the 
ISH group were classified as having sHTN and 17 were diagnosed 
with true hypertension (tHTN).
Results:   Compared with WCH adolescents, ISH subjects 
presented with higher indexed left ventricular mass index 
(LVMI) (p<0.001), maximal left ventricular (LV) wall thick-
ness (p<0.001), LV concentricity (p=0.001) and more often 
had LV hypertrophy (LVH) (47% vs 14%, p=0.002). They had 
higher average pulse wave velocity (PWV) in the proximal aorta 
(p=0.016) and the whole thoracic aorta (p=0.008). Addition-
ally, we observed higher indexed LV stroke volume (p=0.025) in 
patients with ISH. The sHTN subgroup had significantly higher 
LVMI and aortic PWV, and more often had LVH compared to the 
WCH group. The sHTN and tHTN subgroups did not differ in 
terms of aortic PWV, LVMI or LV geometry.
Conclusions: Compared to adolescents with WCH patients with ISH, 
including the sHTN subtype, have more pronounced markers of cardiac 
end-organ damage, higher aortic stiffness and stroke volume.

Hypertension

P1-114 - Comparison of performance of Office, Home and Ambula-
tory blood pressure monitoring in obese children and their correla-
tion with end organ damage

Athira  P1, Girish   Bhatt1, Mahesh   maheshwari1, amber   kumar1, 
shikha  malik1

1AIIMS Bhopal, pediatrics, bhopal, India

Introduction: Ambulatory blood pressure monitoring (ABPM) is 
regarded as the gold standard for diagnosis and monitoring of hyperten-
sion but availability of equipment and skilled healthcare professionals 
limits the use of ABPM in developing countries like India. Home BP 
(HBP) is often advised to characterize hypertension, though only few 
of the studies have compared the diagnostic utility of HBP as compared 
to office BP and ABPM.
Methods: In this cross-sectional study, 60 obese children underwent 
ABPM, HBP and office BP (OBP) monitoring along with evaluation 
for end organ damage. OBP in each visit (minimum of 3 over different 
occasions) and 7 days HBP monitoring along with ABPM was done. 
All were screened for end organ damage.
Results: 40 obese children (66.7% male and 33.3% female) with mean 
age 10.72 ± 2.84 underwent OBP, HBPM and ABPM monitoring. 
41.7% had ambulatory HTN; 12(20.0%) were found to be hypertensive 
on HBP (sensitivity 32%, specificity 86.6%%) and 22(36.7%) were 
hypertensive on OBP monitoring (sensitivity 64% and 82.8% speci-
ficity). WCH and masked hypertension was present in 13.3 % and 
18.3%respectively. Study found 28 % of children with severe ambula-
tory hypertension and 16(26.7%) children with end organ damage. On 
multivariate analysis showed hypertensive status ABPM and HBPM 
were independently associated with end organ damage with higher odds 
ratio for hypertensive status on ABPM (46.03(7.5-910)) compared to 
HBPM (5.19(1.27-22.76)).
Conclusion: 24 Hour ABPM is the reference standard and is essential 
for BP monitoring and accurate classification specially in children with 
high-risk condition. Diagnostic performance of HBPM monitoring is 
not comparable with ABPM and is less specific in identifying children 
with white coat and masked hypertension. HBPM is complimentary to 
rather than an alternative to ABPM to obtain better profile regarding 

the BP of the child. Ambulatory blood pressure monitoring has strong 
association with end organ damage.

Hypertension

P1-115 - Clinical manifestations and precipitating factors of hyper-
tensive crisis in pediatric patients

Sunee Panombualert1, Chuda  Romphruk1, Suwannee  Wisanuyotin1, 
Piyanan  Suparattanagool2

1Faculty of Medicine- Khon Kaen University, Pediatrics, Khon Kaen, 
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2Faculty of Medicine- Khon Kaen University, Clinical epidemiology, 
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Background: Hypertensive crisis is an emergency condition in chil-
dren. Precipitating factors associated with the hypertensive crisis in 
children have not been widely reported in the current data. The study 
aimed to focus on clinical presentations and precipitating factors of 
hypertensive crisis.
Material and method: This retrospective study from 2014 to 2021 in 
pediatric patients with the hypertensive crisis at Tertiary care hospi-
tal of Thailand. We excluded those who had severe hypertension imme-
diately after surgical operation or incomplete medical records. We 
divided the patients into hypertensive emergency and urgency groups 
to compare the demographic data, precipitating factors, clinical mani-
festations, and treatment outcomes.
Results: Of the total 84 episodes of the hypertensive crisis were found 
eligible for this study. There were 40 hypertensive emergency and 44 
hypertensive urgency episodes. The median age was 13.2 years (IQR 
10.1, 14.6). Renal disease was the underlying disease of hypertension 
which lupus nephritis was the major cause. Neurological symptoms 
were the most common manifestation of hypertensive crisis (53.6%). 
Seizure, intracranial hemorrhage, and alteration of consciousness 
were found particularly in a hypertensive emergency. The worsening 
of underlying disease, volume overload, and poor medication adher-
ence were the three main leading precipitating factors in hypertensive 
crisis episodes, 36.9%, 29.8%, and 27.4%, respectively. In subgroup 
analysis between a single episode of hypertensive crisis group versus 
a recurrent group, found that the poor medication adherence affected 
mostly in recurrent hypertensive urgency group with statistically sig-
nificant (71.4%, p=0.005), whereas volume overload had a higher inci-
dence in the recurrent hypertensive emergency group (60%, p=0.009). 
The mortality rate was 1.2%.
Conclusion: The worsening of underlying disease, poor medica-
tion compliance, and volume overload were the most precipitat-
ing factors in hypertensive crisis episodes. Neurological symptoms 
were significant warning signs for early management to prevent a 
serious complication.
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Background: Microalbuminuria is regarded as a predictor of renal 
damage in obese and overweight children. Hypertension, diabetes, 
dyslipidemia in obese/overweight children have injurious impact upon 
kidney.
Objective: To find out frequency, risk factors and association of micro-
albuminuria in obese and overweight children.
Methods: This cross sectional study was carried out in the Department 
of Pediatrics and Pediatric Endocrinology in two tertiary care hospitals 
of Dhaka, Bangladesh from January 2020 to June 2021. Seventy seven 
obese and overweight children with age ranges 5.5 year to 18 years 
were included. After proper history and physical evaluation, blood test 
for sugar, lipid profile, insulin resistance (HOMA-IR), thyroid and renal 
function were done. Study subjects were divided into two groups based 
upon the presence of microalbuminuria and different variables of inter-
est were analyzed with appropriate statistical tools.
Result: Study revealed 16.4% of obese and overweight children had 
undisclosed microalbuminuria. Microalbuminuria was significantly 
associated with higher BMI and waist circumference (p value <0.001). 
Seven and half percent of study children had hypertension but diastolic 
hypertension had significant microalbuminuria (P= 0.028). Low HDL 
(40.3%) and high triglyceride (38.8%) abnormalities were found in 
dyslipidemia patients, though it was statistically insignificant. Fasting 
insulin and HOMA-IR were significantly higher in microalbumunuric 
obese and overweight subjects. HOMA-IR was found high in 100% 
subjects with microalbuminuria. Morbid obese and abdominal obe-
sity had significant (P<0.001) microalbuminuria. Multivariate logistic 
regression analysis showed abdominal obesity as a strong predictor 
(odds ratio 15.815) of microalbuminuria in obese and overweight 
children.
Conclusion: Obese and overweight children found to have hyperten-
sion, low HDL, high triglyceride, insulin resistance, and had higher 
incidence of microalbuminuria. Abdominal obesity is an independent 
risk factor for microalbuminuria in these population.

Hypertension
P1-117 - The impact of blood pressure and body mass index on 
heart structure and function in adolescents

Rina Rus1, Gregor  Novljan1

1University Children’s Hospital Ljubljana- Faculty of Medicine- Uni-
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Introduction: The purpose was to assess the impact of high blood 
pressure (BP), blood pressure load (BPL), and body mass index 
(BMI) on heart structure and function in a cohort of adolescents using 
echocardiography.
Methods: The data of adolescents examined due to suspected arterial 
hypertension (AH) were reviewed. Patients diagnosed with secondary 
AH were excluded. The following clinical and sonographic param-
eters were collected: BMI, average systolic and diastolic BP (SDB and 
DBP), and systolic and diastolic BPL (SDBL and DBPL) recorded 
with 48-hour ambulatory blood pressure monitoring (ABPM). Rou-
tinely performed echocardiogram measurements (M mode) included 
the assessment of the interventricular septal thickness (IVSD), poste-
rior wall thickness (PWTD), and left ventricular internal dimension 
at end-diastole (LVDD). The left ventricular ejection fraction (EF), 
left ventricular mass index (LVMI) and left ventricular mass (LVM) 
were calculated. The ratio of early and late diastolic peak flow (E/A), 
and peak transmitral ejection velocity to early mitral annular velocity 
(E/e’) were evaluated.
Results: Thirty adolescents aged 13 to 18,5 years were included. 
Nineteen adolescents had confirmed AH, 10 had prehypertension. 

Our results showed that BMI, SBP, DBP, SBPL and DBPL have 
no impact on LVM, EF, and E/e’. IVSD was significantly thicker 
in adolescents with higher BMI (p=0,039). PWTD showed a ten-
dency to be thicker with higher BMI, although not significantly 
(p=0,055). The E/A was significantly decreased with higher BMI 
(p=0,002), and there was a significant increase of LVMI in those 
patients with higher average SBP (p=0,037). LVDD was sig-
nificantly increased in adolescents with higher SBP (p=0,039) 
and nearly significantly increased in those with higher SBPL 
(p=0,051).
Conclusion: Our findings confirm a considerable impact of elevated 
blood pressure on the heart, especially on its structure. However, the 
impact of BMI on heart structure and diastolic function is not neg-
ligible. Blood pressure and weight control are therefore essential in 
adolescents.
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P1-118 - Longitudinal ABPM diagnosis in children with chronic 
kidney disease: CKiD Experience
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We evaluated persistence of ambulatory blood pressure (ABP) 
pattern among 464 children (358 with non glomerular [NG] and 
106 with glomerular [G]) who underwent a total of 876 pairs of 
monitorings (ABPM) in the CKiD study. Per protocol, ABPM are 
separated by 2 years. Hypertension was defined as mean SBP or 
DBP ≥95% or load >25% during day (D), night (N), or both (DN). 
D and N determined by wake-sleep diaries. ABPM normal only 
if both mean & load were <95% during D and N. Approximately 
half (216) participants contributed only 2 studies, while remain-
der had either 3 (138), 4 (66), 5 (34), or even 6 (10) ABP studies.

# ABPM studies G (106) Non-G (358) All (464)
N (%) N (%) N (%)

2 58 (54.7) 158 (44.1) 216 (46.6)
3 30 (28.3) 108 (30.2) 138 (29.7)
4 11 (10.4) 55 (15.4) 66 (14.2)
5 6 (5.6) 28 (7.8) 34 (7.3)
6 1 (0.1) 9 (2.5) 10 (2.2)

In 430 (49%) of 876 paired ABPM, the baseline and follow up pat-
terns were the same diagnosis; 265 of 410 (65%) with normal ABPM 
were still normal while 316 of the 466 (68%) with abnormal ABPM 
still had abnormal BP at follow up. There was less persistence among 
those with either D or N hypertension, though they were still likely to 
have abnormal BP. Half with DN hypertension persisted; 75% remained 
abnormal at follow up.
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Prior Visit
Normal D N DN Totals

Normal 265 31 56 63 415
Next visit D 25 15 8 24 72

N 59 11 29 41 140
DN 61 33 34 121 249

Totals 410 90 127 249 876

Among children with CKD who had repeat ABPMs over several years, over-
all ABP diagnosis (normal versus abnormal) persisted in most cases, suggest-
ing incomplete attention to BP management among hypertensive subjects.

Hypertension

P1-119 - Inadequate dipping on Ambulatory Blood Pressure Moni-
toring in Children with Solitary Functioning Kidney_ A pilot study

Jyoti Sharma1, Jyoti  Singhal1, Nivedita  Pande1

1King Edward Memorial Hospital, Pediatric Renal Service, Pune, India

Solitary functioning kidney (SFK) is an important cause of glomerular 
hyperfiltration which may result in proteinuria, hypertension (HT) and 
progression to chronic kidney disease (CKD). Early detection and treat-
ment of HT can delay progression of renal dysfunction. In comparison 
to office blood pressure (BP) measurement, 24-hour ambulatory blood 
pressure monitoring (ABPM) is preferred for diagnosis of HT in cer-
tain conditions. The aim of this study was to determine whether ABPM 
is superior to office BP in identifying HT in children with SFK. Addi-
tionally, to (i) look for hemodynamic and cardiovascular consequences 
of HT (ii) evaluate for microalbuminuria.
Methods: Children between the ages of 5-18 years, height greater than 
120 cms, were enrolled if they were not on antihypertensives, and had 
a SFK based on history of nephrectomy or a scintigraphy showing a 
solitary functioning kidney or function less than 10% in 1 of 2 kid-
neys. Office BP was recorded by an oscillometric method (Omron) 
and 24-hour ABPM was measured using a Schiller BD 102 apparatus. 
Standard guidelines (AAP (2017) and AHA (2014)) were followed 
for measurement and interpretation of office and ABPM respectively. 
Other investigations performed: urine for sediments and microalbu-
minuria (UACR: 30-300 mg/g), serum creatinine and ultrasonography 
of kidneys (compensatory hypertrophy renal length > 95th centile 
for age). Two-dimensional echocardiography and fundus examina-
tion were planned for children diagnosed with HT. Standard deviation 
scores (SDS) were calculated based on appropriate reference values 
(anthropometric for Indian children, office BP (AAP 2017) and ABPM 
parameters (LMS, WUHL 2002), Sub-analyses between congenital and 
acquired etiologies was performed.

Results: Table 1. Significantly, 2 patients had systolic and diastolic 
non-dipping and 2 had only diastolic non-dipping. One of the latter 
also had pre-hypertension on office BP.
Conclusion: Insufficient dipping found in this cohort emphasises the 
advantage of ABPM over office BP in children with SFK.
Table 1
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Meta-Analysis
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Background: Masked hypertension (MH) is defined as an elevated 
ambulatory blood pressure in presence of normal office blood pressure 
(BP) and is common in children with diabetes, chronic kidney dis-
ease (CKD) and obesity. The relationship between adult-onset masked 
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hypertension (HTN) and subclinical-cardiovascular outcomes (SCOs) 
have been established; however, the risk of children with MH develop-
ing SCOs have not been extensively studied. In the review, we inves-
tigate the differences of left ventricular mass index (LVMI) between 
masked hypertensive and normotensive children.
Methods: A systematic literature search was conducted on four elec-
tronic databases to include relevant full-length publications, published 
abstracts and conference proceedings written in English from Jan 1974 
to Mar 2021. Article, data extraction and quality assessment were inde-
pendently completed and verified by two reviewers. Reported mean 
LVMI data of MH and normotensive (NTN) subjects was extracted.
Results: Of 8996 screened studies, 12 studies and 2028 total subjects (age 
range 10-18 years) were included for analysis. MH data for various co-mor-
bid conditions including diabetes, CKD and specific kidney diseases was 
also collected. LVMI was elevated in the MH group (Adjusted Mean=34.93 
g/m-2.7) when compared to the NTN group (Adjusted Mean=30.10 g/m-2.7 ). 
The mean difference in LVMI was 4.05 g/m-2.7 (95% CI: 2.77 – 5.33). 
Meta-regression to investigate the effect size of body mass Index could not 
be conducted due to limited reporting in studies.
Conclusion: The results from this review demonstrate the impact of MH 
on elevated LVMI and emphasize the importance of early identification 
and treatment of MH in children with various comorbid conditions.

7Evelina London Children’s Hospital, Department of Paediatric Neph-
rology, London, United Kingdom
8BC Children’s Hospital, Department of Pediatrics, Vancouver, Canada
9McMaster Children’s Hospital, Department of Pediatrics, Hamilton, Canada

Background: Masked hypertension (MH) is defined as an elevated 
ambulatory blood pressure (BP) in presence of normal office BP and 
is common in children with chronic kidney disease, obesity and con-
genital heart disease. MH is a known risk factor for target organ dam-
age and adult cardiovascular disease. However, the prevalence of MH 
in children is unknown. Early identification of patients with abnormal 
BP is important to delay cardiovascular events. In this review, we 
determined the prevalence of MH in children with various co-morbid 
conditions.
Methods: A systematic literature search was conducted on five elec-
tronic databases to include relevant full-length publications, published 
abstracts and conference proceedings written in English from Jan 1990 
to Jan 2021. Article screening, data extraction and quality assessment 
was independently completed by two reviewers and verified by a third 
reviewer. The prevalence of pediatric MH (<21 Years) was stratified 
by health status and disease group.
Results: Of 892 studies screened, 124 studies and 24,642 total children (range 
8-18 years) were included for final analysis. Healthy participants were defined 
as children with normal office BP and no co-morbid conditions. MH preva-
lence was stratified into the following groups: healthy (MH=8.33%), solid 
organ transplant (MH=25.2%), congenital cardiac conditions (e.g. coarcta-
tion of the aorta) (MH=23.47%), chronic dialysis (MH=18.59%), obesity 
(MH=17.27%), glomerular disease (MH=15.86%) and others. Compared to 
healthy children, glomerular disease (OR=2.04 p<0.001), organ transplant 
(OR=2.54, p<0.001), obesity (OR=1.87, p=0.001) and congenital cardiac 
patients (OR=2.58, p=0.006) had the highest prevalence of MH.
Conclusion: Children with glomerular disease, solid organ transplant, 
obesity and congenital cardiac disease are at increased risk for MH. 
Given the prognostic value of MH for predicting adulthood cardiovas-
cular morbidity, its identification and treatment is imperative in at-risk 
children. Future research should investigate the prevalence of target 
organ damage in children with MH.

Figure 1: Mean differences in Left Ventricular Mass Index between 
Masked Hypertensive and Normotensive Children
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Figure 1. Prevalence of Masked Hypertension in Children, stratified 
by health condition.
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tion with body mass index in children presenting to tertiary care 
hospital.
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Introduction: Hypertension (HT) is prevalent in about 4-8% of chil-
dren and is linked to obesity.
Aim: To study prevalence of HT and its association with body mass 
index (BMI) in children coming to tertiary care centre.
Material
Study Design: Cross sectional observational study.
Subjects: Successive children between age 3y to 18y presenting to hos-
pital in last six months. Known cases with hypertension were excluded.
Methods: Personal history (physical activity/ diet), BMI, BP (oscil-
lometric method; abnormal BP confirmed by auscultatory method) 
noted, interpreted as per Flynn J et al, 2017. Statistical tests applied 
for checking correlation between BMI and BP.
Results: Total number of children enrolled n= 377; boys (n=216, 
57.3%) girls (n=161, 42.7%)
Children in age 3y-5y (n= 86, 22.8%), 5y-12y (n= 150, 39.8%), 
13y-18y (n= 141, 37.4%)
Total prevalence of abnormal BP (elevated BP + HT) (38/377; 10%); 
elevated BP (n=18, 4.8%); HT (n=20, 5.3%). Of these Stage 1 HT 
(n=14, 3.7%), Stage 2 HT (n=6, 1.6%).
Boys (7.4%) have higher prevalence of HTN than girls (2.5%).
Children with underweight (n= 17, 4.5%), normal (n= 245, 65%), 
overweight (n= 62, 16.4%), obese (n= 53, 14.1%). Adiposity (n= 
52, 13.8%).
50% cases (n=19) with abnormal BP had high BMI
16.7% cases in age 3y-5y, (1/6, p= 0.358), 27.3% cases in age 5y-12y 
(13/48, p=0.001), 23.2%, cases in age 13y-18y (13/56 p= 0.007) with 
high BMI had abnormal BP.
HTN was more common in 5y – 12y (n= 9/13, 69%) compared to 13y 
-18y (n=3/13, 23%).
5.9% of underweight children had abnormal BP.
Conclusion: 10% of total children had BP abnormal BP.
There seems to be direct correlation between high BMI and high BP.
Lifestyle modifications and weight control should be specifically 
advised to children in 5y-12 y in order to control HT.
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Obtaining accurate and reliable blood pressure (BP) readings in pae-
diatric patients is challenging, given inadequate guideline adherence, 
limited device validation, and patient stress.
Aim: This study aimed to investigate clinicians’ perspectives surround-
ing non-invasive paediatric BP assessment to identify opportunities for 
improvements to BP technology and clinical practice.
Method: In this qualitative study based on an adaptation of the extended 
Technology Acceptance Model (TAM2), semi-structured interviews (n=20) 
were conducted with clinicians involved in non-invasive paediatric BP 
assessment in in-patient and out-patient settings of a tertiary/quaternary pae-
diatric hospital e.g. cardiology outpatient clinic, cardiac and renal inpatient 
ward, and hospital in the home (HITH). Deductive analyses based on TAM2, 
and inductive thematic analyses for additional themes, were conducted.
Results: Clinician responses (n=20) demonstrated that a major hin-
drance to reliable paediatric BP assessment is poor tolerability of BP 
measurement due to excessive cuff inflation. Clinicians described low 
trust in BP readings from automated devices, often related to poor tol-
erability. Limited trust in BP readings led reduced utility for informing 
treatment decisions. Clinicians expressed greater trust in readings from 
auscultatory measurement, which was better tolerated, but expressed 
that performing manual assessment is inconvenient.
Conclusion: A dissonance exists between 1) low trust and clinical 
utility of the most common BP measurement approach (automated), 
versus 2) higher trust and clinical utility, but efficiency and user-related 
impediments, for the auscultatory method. Based on our results, we 
have developed the Blood Pressure Acceptance Model (BPAM), 
which can be used to explain and predict clinicians’ use of BP tech-
nology. Further work is needed to improve tolerability and accuracy of 
automated BP devices in real-world paediatric settings.

Hypertension

P1-126 - Hyponatremic hypertensive syndrome in a 4year old Nige-
rian boy with right renal artery stenosis: Treatment delay.

Tochi Uchenwa1, Ifeoma  Anochie2, Felicia  Eke1

1University of Port Harcourt Teaching Hospital, Paediatrics, Port Har-
court, Nigeria
2University of Port Harcourt Teaching Hospital/University of Port Har-
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Background: Hyponatremic hypertensive syndrome (HHS) is charac-
terized by malignant hypertension, hyponatremia, hypokalemia second-
ary to unilateral renal artery stenosis. HHS a common presentation in 
adults with renovascular hypertension is rare in children. We report 
the case of a 4year old male presenting with HHS with delay in the 
definitive treatment.
Case Report: A 4year old male presented with a history of recurrent 
headache and vomiting of 8 months, excessive thirst and frequent urina-
tion of 5 months. On examination he was conscious and alert, he had 
elevated blood pressure of 200/140mmHg. Other systemic findings 
were essentially normal.
Urinalysis showed proteinuria (+), Serum electrolytes showed hypona-
tremia ranging between 109- 124mmol/l, hypokalemia between 
2.6-3.2mmol/l within the  1st 48hours, normal Urea (2.9 - 4.6mmol/l) 
and elevated Creatinine of 140μmol/l. Repeat creatinine after 72hrs 
was 55umol/l. Urine osmolality 263.6mOsm/kg, Serum osmolality 
263 nmol/l, Serum Cortisol 440nmol/l. Renal ultrasound scan showed 
Left Kidney measuring 9.43 x 4.59 x 2.65cm, Right Kidney was 
7.01cm x 2.69 x 2.65cm with good echotexture and corticomedullary 
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differentiation. CT Angiography confirmed right renal artery stenosis. 
Brain MRI and Echocardiography were normal.
He received sublingual nifedipine, IV hydralazine and labetolol initially 
and was subsequently maintained on tabs hydralazine, atenolol and 
amlodipine with fair blood pressure control with BP ranging between 
140-100- 120/80mmHg while awaiting right renal artery angioplasty 
which could not be done due to unavailability of cardiac catheterization 
laboratory in most centers in Nigeria and lack of appropriate paediatric 
catheter in the only cardiac center with cardiac cath lab. The child is 
still on follow up in our clinic.
Conclusion: HHS is a rare and serious complication of renovascular 
hypertension which can occur in children. Lack of facilities for renal 
artery angioplasty in our environment has delayed the management of 
this child with risk of morbidity and mortality from severe hyperten-
sion and end stage renal disease.

Hypertension

P1-127 - Extensive review of pharmacokinetic and pharmaco-
dynamic properties of ACE-inhibitors and angiotensin receptor 
blockers in hypertensive children

Eva  Degraeuwe1, Louis  Sandra2, Paulien De  Vos3, Elke  Gasthuys2, 
Ann  Raes1, Johan Vande Walle3, An  Vermeulen2

1Ghent  University  Hospital, Internal  Medicine  and  Pediatrics, 
Ghent, Belgium
2Ghent University, Laboratory of Medical Biochemistry and Clini-
cal Analysis- Faculty of Pharmaceutical Sciences, Ghent, Belgium
3Ghent University, Internal Medicine and Pediatrics, Ghent, Belgium

Background/Aims: Globally, hypertension is among the key prevent-
able causes of premature death. Currently, childhood hypertension is 
estimated around 2 to 4% of the paediatric population. The leading 
cause for childhood hypertension is renal impairment, described in over 
90% of the Western cases. ACE-inhibitors (ACE-I) and Angiotensin 
Receptor Blockers (ARBs) are most frequently prescribed for blood 
pressure reduction. Both therapeutics are currently being used largely 
off-label due to a lack of appropriate study design and results, despite 
being on the market for over three decades.
Method: This review focused on the clinical trials investigating 
pharmacokinetic and pharmacodynamic properties of ACE-I 
and ARBs over the past 30 years in response to regulatory ini-
tiatives. A total of 60 studies were selected, including 3660 
hypertensive children. Analysis was conducted with a focus on 
trial design and endpoints, drug dosing, safety, efficacy and 
drug indication.
Results:  Between ACE-I and ARBs, geographical location, 
drug intake and formulations were comparable. Study popula-
tion differed, where studies on ARBs focused on both primary 
and secondary hypertension, whereas studies on ACE-I focused 
on secondary hypertension. Sampling regimens differed, where 
studies investigating the PK of ARBs were more frequently based 
on single dosing at non-steady state. For both classes, low report-
ing of estimated glomerular filtration rate (eGFR) (23.3%) was 
apparent. Individual antihypertensive effects of ACE-I could be 
verified in only 77 children, where around 90% achieved a blood 
pressure decrease of ≥ 6 mmHg. ACE-I and ARBs were generally 
well tolerated when considering safety parameters and serious 
adverse events.
Conclusion:  Standardization of methodology and reporting of 
results is imperative for both PK and PD studies, to allow a bet-
ter comparison of results and to aim towards appropriate labelling. 
Stratification for and inclusion of different age categories and eGFR 
ranges is recommended.

Hypertension

P1-128 - Population pharmacokinetics and Bayesian estimations 
of lisinopril at steady state in hypertensive children with mild to 
moderate renal impairment
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Objective: Lisinopril, an angiotensin-converting enzyme (ACE) inhib-
itor, is the most frequently prescribed antihypertensive drug in the pedi-
atric population. The drug is used off-label and PK/PD data are only 
available in children with normal GFR Lisinopril pharmacokinetics 
was studied in renally impaired, hypertensive pediatric patients, corre-
sponding to the majority of the day-to-day clinical pediatric population.
Methods: The lisinopril pilot study included 13 children with primary 
to secondary hypertension who received oral lisinopril once daily, 
doses ranging from 0.05 mg/kg to 0.2 mg/kg. A total of 46 peak and 
trough plasma samples were collected. Patients were aged between 
1.9 and 17.9 years (median 13.5 years) and weight ranged between 
9.62 and 97.2 kg (median 53.2 kg). Estimated glomerular filtration 
rate (eGFR) was measured between 55.5 and 180 mL/min/1.73m2 
(median 99.9 ml/min/1.73m2). Model building was performed based on 
improvement in objective function values, goodness-of-fit evaluations, 
prediction corrected visual predictive checks, convergence assessments 
and parsimony. All data were analyzed using Monolix version 2020R1 
(Lixoft®, France) and R version 3.6.2.
Results: A one-compartment model with 1st order absorption and 1st 
order elimination optimally describes the analyzed data. Parameter esti-
mates of ka (0.077 h-1 [9%], typical value [relative standard error]), V 
(32.9 L 70kg-1 [37%]) and CL (22 L h-1 [8%]) show good predictive 
ability. Significant covariate effects include total bodyweight on elimi-
nation clearance and distribution volume and eGFR on elimination 
clearance. The effects of eGFR on the elimination clearance are opti-
mally described by a power law parametrization centered around 105 
mL/min/1.73m2. Estimated population elimination clearance equals 
23.12 L/h/70kg and distribution volume equals 32.91 L/70kg.
Conclusion: Lisinopril dose and regimen adjustments for paediatric 
patients should include eGFR on top of weight adjustments. Extend-
ing population pharmacokinetic modelling with a Bayesian approach 
to other therapeutics can contribute to informed dosing in renally 
impaired children.

Hypertension

P1-129 - Change in obesity prevalence among youth referred for 
hypertension: interim analysis of The Study of the Epidemiology 
of Pediatric Hypertension (SUPERHERO) Registry
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Background: Hypertension is a leading risk factor for cardiovascular 
disease and, in youth, increases cardiovascular risk. However, critical 
knowledge gaps remain in our understanding of risk factors for tar-
get organ damage and treatment response in youth, including the true 
nature of obesity as a risk factor.
Objective: To determine longitudinal changes in the prevalence of 
obesity among youth referred for subspecialty evaluation of hyperten-
sion across heterogeneous healthcare systems.
Design/Methods: The Study of the Epidemiology of Pediatric Hyper-
tension (SUPERHERO) Registry is an ongoing multicenter retrospective 
cohort of youth referred to subspecialty care for hypertension disorders 
in North America. Inclusion criteria are initial visit for hypertension 
disorder (by ICD-10 codes) from 1/1/2016–12/31/2021 and age <19 
years. Exclusion criteria are pregnancy, kidney failure on dialysis, or 
kidney transplant. Data obtained via validated bioinformatics methods 
and include demographics, anthropometrics, and blood pressure, and for 
this analysis we excluded participants <2 years of age and those missing 
data. Weight category was classified according to Centers for Disease 
Control definitions for overweight and obesity. We tested for trends 
across year using linear regression and Jonckheere-Terpstra, Cochran-
Armitage trend, and Cochran-Mantel-Haenszel tests.
Results: Of 3,384 participants, median age was 14.3 years [IQR 
10.5–16.4], 37% were female, 29% identified as Black/African Ameri-
can, 17% identified as Hispanic/Latino, and 64% had public insurance. 
We observed a significantly increased proportion of obesity and more 
severe obesity across time (Figure 1).

Figure 1. Increased prevalence of obesity over time in the SUPER-
HERO Registry.

Conclusions: The SUPERHERO Registry uses rigorous bioinformat-
ics methods to collect electronic health record data to define pediatric 
hypertension disorder epidemiology and close key knowledge gaps. 
In this interim analysis, obesity increased in prevalence over time. 
Ongoing analyses are investigating why we observed these patterns 
including the impact of health disparities such as food insecurity and 
healthcare coverage.

Hypertension

P1-130 - Short term blood pressure variability in childhood-onset 
systemic lupus erythematosus (cSLE)

Kristianna   Singh1,  Scott  Wenderfer1, Poyyapakkam   Srivaths1, 
Alisa  Acosta1

1Texas Children’s Hosptial / Baylor College of Medicine, Depart-
ment of Pediatrics- Division of Nephrology, Houston, USA

Introduction: Hypertension (HTN) in cSLE is a modifiable factor 
in decreasing cardiovascular events and largely depends on mean-BP 
values. It is known that nighttime-BP dipping is attenuated in SLE. In 
adults +/- SLE, BPV is predictive of adverse cardiovascular events. We 
aimed to assess short-term BPV among cSLE patients +/- HTN using 
24-hr ambulatory blood pressure monitoring (ABPM).
Methods: ABPM results for 58 cSLE patients were compared to 58 non-
SLE controls from HTN clinic: propensity-score matched for age, gender, 
bmi z- score, ethnicity and race. Short-term BPV indices for daytime, 
nighttime and 24-hrs were calculated using : standard deviation(SD), 
average real variability(ARV), coefficient of variation(COV), and 24-hr 
weighted standard deviation(wSD). We assessed association between 
BPV and demographic, biochemical, disease activity score (Systemic-
Lupus-Erythematosus-Disease-Activity-Index), current and cumulative 
steroid dosing (for past 12 months) normalized for weight.
Results: Of cSLE patients (median-age of 15.5 (14.4,17.0), 76% were 
female, and 31% were hypertensive. Median-BPV indices were lower in 
cSLE patients than matched controls reaching statistical significance in 
24-hr systolic SD, COV ARV, and wSD, daytime systolic SD, and night-
time diastolic ARV (see Table-1). By subset analysis the same pattern was 
true for hypertensive and normotensive patients. Differences in wSD argue 
against attenuated dipping causing lower BPV. There was no significant 
correlation between BPV and C3 or DSDNA levels or disease activity score. 
However, there were negative correlations for cumulative steroid dose with 
24-hr systolic SD(r=-0.31), COV(r=-0.35) and systolic wSD(r=-0.29). Cur-
rent steroid dose was also negatively correlated with 24-hr systolic(r=-0.31) 
diastolic SD(r=-0.32), 24-hr systolic COV(r=-0.32) and daytime diastolic 
COV(-0.37).

Conclusion: Several BPV indices were lower in cSLE subjects than non-
SLE controls, regardless of whether they are hypertensive or normoten-
sive. Steroid exposure was negatively correlated with several of BPV 
indices. The significance of this correlation and the lower BPV indices 
in cSLE patients has to be explored in future studies.

Hypertension

P1-133 - Refractory Hypertension Secondary to Mercury Intoxication
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Background: Mercury based thermometers have been in use since 
the early 1700s, becoming the gold standard for measuring core tem-
perature. Given mercury’s known toxicity, current recommendations 
discourage their use, although mercury thermometers can still be found. 
We present a case of severe refractory hypertension and electrolyte 
derangements due to a mercury exposure from a broken thermometer.
Observation: We present a case of a previously healthy 11-year-old 
female who initially presented with myalgias/arthralgia’s, headache, agi-
tation and palmar desquamation. Nephrology was consulted for elevated 
blood pressures that ranged from 130s-150s/110s-130s. She underwent 
an extensive evaluation for secondary hypertension. Plasma metanephrine 
and normetanephrine levels were elevated at 0.28 nmol/L (reference 
value: <0.5 nmol/L) and 2.6nmol/L (reference value: <0.9 nmol/L) 
respectively. Cortisol, thyroxine, renin, aldosterone levels were nor-
mal. 131I-MIBG scintigraphy failed to demonstrate Pheochromocytoma.
Further history revealed that in June of that year she and other children 
played with a broken mercury-based thermometer, resulting in the heavy 
metal exposure. Elevated levels of mercury were observed in both blood 
and urine: 38 ng/mL (reference value: < 10 ng/mL) and 58 mcg/24H 
respectively. She was treated with four anti-hypertensives (Amlodi-
pine, Labetalol, Doxazosin and Clonidine). IV chelation therapy with 
2,3-dimercapto-1-propanesulfonic acid improved the mercury levels and 
over time the anti-hypertensives were able to be weaned off completely.
Key message: Mercury Intoxication can present as resistant hypertension, 
mimicking a pheochromocytoma. Anticipatory guidance by Pediatricians 
should include not only promoting the use of digital thermometers only 
but also removing mercury-based technologies such as thermometers and 
sphygmomanometers from the home.

Transplantation (including CMV, EBV & BK infections)

P1-134 - Agreement of the CKiD Under 25 (U25) equation with meas-
ured glomerular filtration rate in pediatric solid organ transplant 
recipients
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Background: Equations for estimated GFR (eGFR) are a commonly 
used alternative to assess kidney function easily in clinic and to guide 
clinical practice. We aimed to test the accuracy of a newer estimating 
equation, CKiD Under 25 (U25) eGFR with measured nuclear GFR 

(mGFR), compared to the previously validated Modified Schwartz 
equation in a single-centre cohort of pediatric solid organ transplant 
recipients.
Methods: In a pediatric cross-sectional study of solid organ transplant 
recipients ages 0-18 years at the Hospital for Sick Children, trans-
planted from January 2000 to June 2016, we compared the creatinine-
based U25 eGFR with at least one (diethylenetriamine pentaacetate) 
DTPA-measured GFR (mGFR) post-transplantation. Using Bland-
Altman analysis, we tested accuracy, precision, and bias between 
log-transformed mGFR and log- transformed CKiD U25-determined 
eGFRs, and compared them to the Schwartz equation.
Results: Among 1109 children, 58% were male, mean age was 7.4 
years (standard deviation of 5.3), and 87% had a mGFR ≥ 60 ml/
min/1.73m2. Organ transplanted was 44% kidney, 25% liver, 25% 
heart, 5.1% lung, and 1.3% small bowel and multiple organ recipients. 
Modified Schwartz had a bias (mean difference) of 0.22 (95% CI 0.19, 
0.24) and root-mean-square error (RMSE) of 0.41; 97% of the data 
was within the 30% limit of accuracy and 44% within 10%. The CKiD 
U25 equation had a bias of 0.23 (95% CI 0.20, 0.25) and an RMSE of 
0.44; 94% of the data was within the 30% limit of accuracy and 41% 
within 10%.
Conclusion: Both estimating equations performed well in pediatric 
solid organ transplant recipients and the modified Schwartz performed 
marginally better when compared to CKiD U25 equation. Both equa-
tions could be clinically, although the simplicity of using the bedside 
Schwartz equation allows for widespread use worldwide.
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Background: CYP3A5 tacrolimus polymorphisms predict its metabo-
lization. We aimed to test the advantage of a genotype-guided starting 
dose after kidney transplantation to reduce the time to target drug levels 
and improve allograft surveillance.
Methods: We performed a single-center, open-label parallel group, 
randomized controlled trial in kidney recipients (0-18 y/o) at the 
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Hospital Infantil de México, Federico Gómez, from Jan-2013 to Dec-
2018. Patients were assigned to one of two groups. The genotype-
guided group received the dose according to the CYP3A5 polymor-
phisms (AA1*1, AG1*3 [expressers], and GG3*3, [non-expressers]). 
The conventional-dose group received the standard of care. We fol-
lowed them for 12 months registering time to target levels, estimated 
glomerular filtration rate (eGFR), rejection, and nephrotoxic events.
Results: We included 81 patients; 40 received the genotype-guided 
dose, the mean age at transplantation was 13.3 y/o, 51.8% were female. 
There was a higher frequency of expressers in the genotype-guided than 
the conventional-dose group (29.6 Vs 16.1% p=0.04), having a higher 
number of AA1*1. There were no differences in the time to achieve 
levels within-target (8-10 ng/L) logrank=0.182 between groups. There 
were no associations with rejection, OR 0.86 (95% CI 0.26-2.84, SE 
0.606), or nephrotoxicity events, OR 5.85 (95% CI 0.60-56.8, SE 
1.161) and the intervention. The eGFR remained similar (63.1 27.4 
Vs 60.3 22.3 mL/min/1.73 m2 SC p=0.32) among groups. The sub-
group analysis by genotype showed that expressers in the genotype-
guided dose group took longer to achieve target levels (5 vs 3.2 mean 
weeks, log-rank= 0.383) (Figure)
Conclusions: Tacrolimus CYP3A5 genotype-guided initial dose after 
kidney transplantation did not show benefits on time to target levels, 
rejection, tac related nephrotoxic events or eGFR after a 12-months 
follow-up in our cohort. The higher frequency of expressers in the 
genotype-guided group could influence the results, showing a high 
impact of the polymorphisms. New dosing strategies are needed to 
improve accuracy.

tacrolimus pharmacological parameters in an assignation-dose geno-
type-guided trial.
Methods: We performed an exploratory data analysis of pharmacologi-
cal parameters from a single-center, non-randomized, open-label clini-
cal trial in children from 0-to 18 years of age who received a kidney 
transplant at our institution from January 2013 to December 2018. All 
subjects were genotyped before transplantation and assigned to one 
of two groups: the Genotype-guided group, which initial dose was 
according to the CYP3A5 polymorphisms and the Conventional-dose 
group (see abstract IPNA22-0542), with further dose adjustments in the 
decision of the clinicians. We followed them for six weeks, recorded 
the prescribed tacrolimus dose and trough level, and calculated the 
deltas between time points.
Results: We included 81 subjects; 40 received the genotype-guided 
dose, the mean age at transplantation was 13.3 y/o, 51.8% were female. 
The linear regressions showed no association between tacrolimus dose 
and levels in the genotype-guided dose group  (r2=0.0003, p=0.78) or 
the conventional-dose group  (r2=0.0008, p=67). However, both groups 
had a linear association between delta-dose and delta levels  (r2=0.138, 
p=<0.0001 and  r2=0.081, p=<0.0001, respectively). The subgroup 
analysis by genotype showed an  r2=0.168, p=<0.001 between the 
delta-dose and delta level for the AG1*3allele. This group reached sta-
tistical significance for the dose and trough levels achieved  (r2=0.0308, 
p= 0.02). For the GG3*3 polymorphism was only significant in the 
delta analysis  (r2=0.057, p=<0.001), while the AA1*1 alleles did not 
show any associations between dose vs trough level or deltas  (r2=0.006, 
p=0.64 and  r2=0.108, p=0.08 respectively) (Figure)
Conclusion: The delta-dose and delta-level translate the clinician’s 
decisions. The trough levels’ response to dose adjustments might be 
guided by the CYP3A5 genotypes, specifically the AG1*3. Further stud-
ies are needed to estimate more accurate associations.
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Background: Tacrolimus exhibits wide inter and intra-patient vari-
ability. CYP3A5 tacrolimus polymorphisms predict its metabolization. 
We aim to identify the influence of CYP3A5 allelic variants on the 
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Pediatric posttransplant infectious complications secondary to immu-
nosuppression have been emerging. Extra pulmonary tuberculosis cases 
in the pediatric population have not been published yet. Death was the 
common outcome in two adult cases reviewed in literature.
We present the case of a twelve-year-old female with history of liv-
ing-donor kidney transplant in 2017. Immunosuppression with tac-
rolimus, mycophenolate mofetil and prednisone was present. Patient 
attended the emergency room with fever, abdominal pain, vomiting 
and diarrhea. Symptoms disappeared; fever persisted despite broad 
spectrum antibiotics. Approach as fever of unknown origin (FUO) 
was followed. QuantiFERON was negative. Positron emission tomog-
raphy (PET) scan reported hypermetabolic activity in cervical and 
retroperitoneal lymph nodes and bone narrow. B-cell lymphoma was 
considered as differential diagnosis. A cervical lymph node biopsy 
was performed. Histopathologic report was negative for malignant or 
tumoral cells, chronic granulomatous lymphadenitis with caseating 
and suppurative granulomas with giant cells were found. Antituber-
culosis treatment with isoniazid, rifampin, ethambutol, and pyrazi-
namide was initiated. Fever persisted. Fungal lesions were observed 
in abdominal ultrasonography. Abdominal magnetic resonance imag-
ing (MRI) demonstrated an heterogenous lymph node mass 56mm x 
57mm with an adjacent encapsulated, hypointense image 25mm x 
27mm A retroperitoneal biopsy was programmed. A caseous lymph 
node with whitish matter and adhesions to appendix, terminal ileum, 
ascendent colon and epiploon was observed. Necrotic mesenteric 
tissue was removed and because a perforation at ileum was found, 
an ileostomy was performed. PCR for Mycobacterium tuberculosis 
from intestine tissue and lymph node were positive. Enterococcus fae-
cium and Klebsiella pneumoniae was isolated from peritoneal fluid 
culture. Doble therapy with meropenem and linezolid for 14 days 
was indicated, fever ceased. Patient was successfully discharged with 
antituberculosis drugs.
Keywords: renal transplant, extrapulmonary tuberculosis, fever of 
unknown origin
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plantation from living and deceased donors: 2007-2018 French 
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Objectives: It is usually recognized that living donor (LD) kidney 
transplantation (KT) has better long-term results than deceased donor 
(DD) KT. We compared graft survival according to the type of donor 
(DD or LD) in the most recent French pediatric cohort.
Methods: We included all pediatric patients who received a first iso-
lated KT in France between 2007 and 2018. The primary endpoint was 
graft survival at 5 years. We also described and compared the duration 
of dialysis, causes of kidney failure, HLA, EBV and CMV matching, 
donor characteristics and ischemia times in the 2 groups (mean±SD).
Results: 852 and 191 patients were included in the DD and the LD 
groups, respectively. The age at transplantation was slightly lower in 
DD group: 11.1±5.0 vs 12.0±4.4 years (p=0.01). The 5-year renal graft 
survival was 89% (CI95%: 87-91) and 89% (CI95%: 83-93%) in the 
DD and LD groups (p=0.678), respectively. Similar results with death 
censoring were observed: 90% (CI95%: 88-92%) versus 91% (CI95%: 
85-94%). In the LD group, there were more preemptive transplants 
(52.2 vs 23.6%, p<0.01), but the same duration in dialysis before KT 
among dialyzed patients (18.9±25.1 vs 19.2±19.6 months, p=0.94), a 
shorter waiting time (6.5±6.8 vs 10.5±10.5 months) (p<0.01), shorter 
cold (3.3±2.9 vs 15.9±5.1 hours) and warm ischemia times (48±24 
vs 54±36 minutes) (p<0.01 and p=0.01), older donor (42.4±6.9 vs 
15.2±7.7 years) (p<0.01) and better HLA matching (mismatches A: 
0.8 vs 1.2, B: 0.9 vs 1.4, DR: 0.7 vs 0.8 and DQ: 0.6 vs 0.7 (p<0.01).
Conclusion: The 5-year graft survival is currently the same between 
DD and LD in the most recent French pediatric cohort. The next step is 
to compare these results with the 1995-2006 pediatric cohort to analyze 
factors associated with graft loss in both groups and in both cohorts.
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P1-141 - Ebstein-Barr virus-associated smooth muscle tumor in a 
boy after kidney transplantation

Nina Battelino1,2, Gregor  Novljan1,2, Nika  Kojc3, Bosnjak  Matic3

1University  Children’s  Hospital  Ljubljana-  Slovenia, Depart-
ment for Pediatric Nephrology, Ljubljana, Slovenia
2Faculty of Medicine- University of Ljubljana- Slovenia, Depart-
ment of Pediatrics, Ljubljana, Slovenia



2323Pediatric Nephrology (2023) 38:2255–2491 

1 3

3Faculty of Medicine- University of Ljubljana- Slovenia, Depart-
ment of Pathology, Ljubljana, Slovenia

Introduction: Epstein-Barr virus (EBV) has been implicated in the 
etiology of a wide range of malignancies. Certain EBV-driven neo-
plasms, such as smooth muscle tumors (SMTs), manifest typically in 
immunocompromised patients. We present a case of multiple EBV-
related SMTs in a boy after kidney transplantation.
Case report: a male neonate presented immediately after birth with 
impaired kidney function, reflected in elevated blood urea nitrogen 
(BUN) and creatinine levels. He was born after an uneventful preg-
nancy to nonconsanguineous caucasian parents. Ultrasonography 
revealed bilateral dysplastic kidneys. His kidney function deteriorated, 
and at the age of 10 months, peritoneal dialysis was started. Three 
years later, he received a deceased donor’s kidney with immediate graft 
function. Initial immunosuppression (IS) was achieved with interleu-
kin-2 receptor blocking induction, followed by methylprednisolone, 
mycophenolate mofetil (MMF), and tacrolimus. Two months later, 
a primary EBV infection triggered the onset of post-transplant lym-
phoproliferative disease (PLTD). He received six cycles of rituximab. 
MMF was discontinued, and tacrolimus switched to everolimus. This 
resulted in complete PTLD remission. However, two years after the last 
dose of rituximab, multiple round inhomogeneously hypoechoic liver 
and spleen mass lesions materialized on routine ultrasound scans. PET-
CT and fine-needle biopsy did not provide additional information. We 
decided on a close sonographic follow-up due to good clinical con-
dition. Six months later he developed severe BK-virus nephropathy. 
Additional IS reduction and, eventually, complete weaning of IS was 
unsuccessful and resulted in a lethal systemic BK-virus infection. Post-
mortem findings revealed multiple EBV-associated SMTs in the liver, 
spleen, and caecum. The lesions were mostly composed of spindle-cells 
with eosinophilic cytoplasm and elongated nuclei. In-situ hybridisation 
was EBV positive in 20-30% of tumor-cell nuclei.
Conclusion: The occurrence of SMTs should be considered in pedi-
atric kidney transplant recipients with EBV infection and round sono-
graphic lesions in different organs, particularly in the liver, spleen, 
and lungs.
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P1-142 - Prednisolone pharmacokinetics after oral prednisone 
administration in pediatric patients with kidney transplant

Camille de  Truchis1, Naïm  Bouazza2, Frantz  Foissac2, Marina  Charbit1, 
Laurène   Dehoux1, Gabrielle   Lui3, Mégane   Ribot3, Nelly   Briand2, 
Yi  Zheng3, Jean-Marc  Treluyer4, Olivia Boyer1
1Hôpital Necker-APHP.Centre-Institut Imagine-Université de Paris, 
Néphrologie pédiatrique, Paris, France
2Hôpital  Cochin-AP-HP.Centre-Université  de  Paris, CIC-
1419 Inserm, Paris, France
3Hôpital Cochin-AP-HP.Centre-Université de Paris, Pharmacolo-
gie Clinique, Paris, France
4Hôpital Cochin-AP-HP-Université de Paris, CIC-1419  Inserm-
Pharmacologie clinique, Paris, France

Background: Glucocorticoids are one of the primary treatments for 
pediatric kidney transplantation. Dosages remain empirically estab-
lished while therapeutic drug monitoring could be relevant in terms of 
efficacy and tolerance. Goals for this study were: 1) to build a popula-
tion pharmacokinetics (PPK) model of free prednisolone, prednisone 
active form, in pediatric kidney transplant recipients; 2) to identify 
covariates accounting for interindividual variability (IIV) of PK param-
eters; 3) to investigate drug exposure-tolerance relationships.

Methods: 97 samples were obtained from 39 pediatric kidney trans-
plant recipients (aged 3.4 to 17.2 years) in order to investigate pred-
nisone PPK. We selected children receiving oral prednisone as part 
of their immunosuppressive regimen. A PPK analysis was performed 
using Monolix.
Results: Large IIV was found as prednisolone was undetectable at 
H12 for some patients but not at H24 for others. Weight and cyclo-
sporin co-treatment influenced pharmacokinetics. Free prednisolone 
clearance (CLu) and volume of distribution scaled allometrically 
for 70 kg were respectively 27.6 L/h and 101 L. Cyclosporin co-
treatment decreased CLu by 67%. High blood pressure and new onset 
diabetes after transplant were associated with free daily prednisolone 
exposure.
Conclusion: This study is the first prednisolone PPK analysis in 
kidney-transplanted children. Some of the IIV in PK parameters was 
explained by weight and cyclosporine co-treatment. These data sug-
gest that dosages must be adapted after identifying variability fac-
tors to optimize efficiency and limit side effects. A therapeutic drug 
monitoring in kidney-transplanted children to adjust the dosages may 
be useful, especially regarding tolerance issues.
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P1-143 - SARS-CoV-2 infection in pediatric kidney transplant 
recipients in the first year of the pandemic
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Description: Case 1: 17-year-old femele. Hypertensive, obese and 
hypothyroid. Deceased donor kidney transplantation (DDKT). Five 
months after transplantation (TX), she developed acute cellular rejec-
tion and received MP and TMG. DSA negative. Cough and fever 
9 months after TX. Positive SARS-CoV-2 PCR test. Lymphopenia 
since admission; clinical and radiological deterioration; multisystem 
inflammatory parameters; viral and bacterial coinfections; convulsions; 
mechanical ventilation; KRT. Convalescent plasma administration; 
abrupt deterioration, dying 48 days after admission. Case 2: 16-year-
old male. DDKT. Four months after TX: borderline acute cellular rejec-
tion, MP administration. One year after TX, IA acute cellular rejection. 
Administration of 3 MP pulses, and TMG. Upon admission, fever was 
detected, positive COVID-19 test. Leukopenia, no cough, but compro-
mised lung parenchyma on X-rays. Convalescent plasma administra-
tion. Clinical improvement. Discharge after 13 days. After COVID-19 
infection, he developed increased creatinine levels, confirming IB acute 
cellular rejection. Case 3: 8-year-old female. DDKT. Favorable evolu-
tion. Eighteen months after TX, she tested positive for SARS-CoV-2 
(PCR). Subsequent diarrhea and cough. No radiological compromise. 
Discharged with a Cr level of 0.7 mg/dl. She was followed up 14 days 
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later, with a Cr 1.6 mg/dl, T cell-mediated rejection, Category 4 of the 
Banff, Type IB. MP administration. Case 4: 19-year-old male. Trans-
planted twice: at 8 years old, DDKT with immediate graft thrombosis 
and transplantectomy. Second DDKT at 15 years old, with a favora-
ble evolution and graft function until June, 2019, when he developed 
TMA and was treated with Eculizumab, evolving favorably. Cr: 1.3 mg/
dl, Proteinuria: <500 mg/day. Normotensive, without acute rejection. 
DSA negative. He was admitted for Eculizumab infusion following 
a SARS-CoV-2 PCR test; infusion proceeded without complications. 
The SARS-CoV-2 PCR test was positive. He was admitted without 
symptoms and subsequently developed a cough; no respiratory distress 
or fever. Compromised lung parenchyma on X-rays. Slight increase in 
Cr: 1.58 mg/dl.
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P1-144 - Pancreatic Pseudocyst in a Post Kidney Transplant Child
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Introduction: Acute pancreatitis is a rare complication after kidney 
transplantation. Pancreatic pseudocysts regardless of etiology has a low 
incidence rate. Both are extremely rare in the pediatric population. We 
report a case of a 13-year-old child who presented with both. She devel-
oped acute pancreatitis post-transplant and subsequently developed a 
pancreatic pseudocyst. The size and accompanying symptoms pointed 
to a surgical management, however this case resolved spontaneously 
without drainage.
Case Presentation: A 13 year old girl diagnosed with FSGS 9 months 
prior, underwent kidney transplantation(KT) from living-non-related-
donor, with rATG induction, and tacrolimus, MMF, steroids as main-
tenance. Developed epigastric pain after 21 days. Work-ups showed 
elevated amylase and lipase. Managed as acute pancreatitis. Ultrasound 
showed fluid collection likely from pancreatic secretion, which was 
drained.Pain resolved.
Epigastric pain recurred after two months. Ultrasound showed 
no loculated fluid. Pain resolved with pain medications. Third 
month post-KT abdominal pain recurred. Elevated amyl-
ase and lipase with pancreatic tail thick-walled complex f luid 
collection(pseudocyst) was noted, Parenteral nutrition, octreo-
tide and pancreatin were started with no improvement. Increase 
in pseudocyst size was noted on serial monitoring to a volume of 
200cc(Fig1),pain became intolerable. Fentanyl drip,celiac plexus 
block, and sedatives all afforded minimal relief. Parents consented 
to surgical removal but was advised to wait 1 week due to inter-
mediate wall-thickness.
While waiting, pain intensity decreased, ultrasound revealed 
decreased pseudocyst volume from 200cc to 168cc. Pain con-
tinued to decrease in intensity, surgery was put on hold. After 
another 10days, pseudocyst volume decreased to 20cc. Amylase 
and lipase levels returned to normal, and pain resolved with no 
recurrence. Ultrasound after 1 month showed normal pancreas 
with no pseudocyst.
Conclusion: Prompt evaluation for pancreatitis should be done for 
patients presenting with abdominal pain after kidney transplanta-
tion. Pancreatic pseudocyst is rare in children but potentially trouble-
some. Skillful assessment and appropriate management are important 
to avoid potentially serious complications.
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Objectives: to investigate the incidence trend of transplanted immi-
grant children and to analyze kidney transplant (KTx) practice and 
outcome for immigrant compared to native children.
Methods: We performed a retrospective study: 1. to analyze the per-
centage trend of “foreign patients” (FP) (children with one/both par-
ents born in non-Western European countries) aged ≤21 years, trans-
planted in the period 2002-2021 at our Center; 2. to compare data 
of FP and “domestic patients” (DP) during the period 2017-2021.
Results: The percentage of FP was 22.3% and 34.6% (p:0.04) in 
the decades 2002-2011 and 2012-2021 respectively. Baseline and 
transplantation characteristics of patients in the period 2017-2021 
are summarized in Table 1.
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Compared to DP, FP receive less pre-emptive and living donor 
(LD) KTx and spend more time on dialysis before KTx. Moreover, 
Kaplan-Meier survival analysis was used to assess the 5-year KTx 
survival (patients censored at acute rejection episodes, ARE) and 
showed a significant increased risk of ARE in FP compared to DP 
(7 vs 1 events, p < 0.003). The first ARE occurred after a period of 
3.8 months (IQR 3.1-7.2) and 26.1 months in FP and DP patients 
respectively. We also found a significant difference in HLA mismatch 
with a higher mean value in FP population.
Conclusion: Our study confirms the progressive increase of FP 
in recent years in Italy. In line with other studies in Europe, we 
found disparities in practice and outcomes of KTx in FP, that can 
be attributed to cultural factors and language difficulties, even if 
immunological and genetic factors, such as different pharmacoki-
netic profile, should be analyzed. While waiting to better under-
stand the mechanisms behind this phenomenon, it can be useful 
to build a multidisciplinary network and ad hoc initiatives around 
FP, in order to support these patients and their family to improve 
their outcome.
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Objectives: To investigate immune-response to COVID-19 vaccines in 
young kidney transplant (KT) recipients from Northern Italy.
Methods: We prospectively studied KT patients aged 12-25 years, 
managed in our Center on maintenance IS therapy (corticosteroids, 
CNI and anti-proliferative agents), eligible for antiSARS-Cov2 vac-
cination according to the schedule of the Italian Medicines Agency 
for immunosuppressed patients (two doses plus additional dose one 
month later). From  1st July 2021 to  28th February 2022 we evalu-
ated antiSpike-protein antibody response at  T0 (before vaccine), 
 T1,  T2 and  T3  (14±3 days after  2nd and  3rd dose and 90±7 days 
after  3rd dose, respectively) to BNT162b2 (Pfizer/BioNTech) or 
mRNA-1273 (Moderna). AntiSpike total Ig titer cut-off was 0.8 
U/ml (Roche® Elecsys Anti-SARS-CoV-2-S). Exclusion criteria: 
KT or additional IS within 6 months, relapse of primary disease, 
vaccine before KT, ongoing COVID-19, patients resident outside 
the Region.
Results: Eighty-seven patients were eligible; 68 patients were 
enrolled. Median age: 19.5 (IQR:16.3-21.9) years; median time from 
KT: 61.4 (IQR: 36.7-111.7) months. Five patients dropped out of 
study after enrollment.
Anti-SARS-Cov2 Spike Antibodies response to mRNA vaccines is 
shown in Figure1; 90% of non-responders at T1 (20 patients) sero-
converted at T3.

We didn’t find correlation between time from KT (the shorter time, 
the most intensive immunosuppression) and Ig-titer. Twelve out of 58 
pts developed COVID19 after the third additional vaccine dose; in this 
population AntiSpike Ig titer at T2 was lower compared to the value 
of non infected patients, even if not statistically significant: 144 U/ml 
(IQR:9.4-3683) vs. 4771 U/ml (IQR:79.1-13000) respectively. None 
patient had side effects, including acute rejection episodes or de novo 
DSA development.
Conclusions: KT pediatric recipients exhibit a satisfactory response 
after 2 doses of vaccine, that become comparable to that of immuno-
competent population after the third. Furthermore, the response after 
two doses is better if compared with adult KT population (63.6% vs 
4-48% ).
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Background: BK virus (BKV) is a significant cause of acute and 
chronic kidney injury in kidney transplant recipients resulting in allo-
graft loss. There is no standardized approach to monitoring and man-
agement of BKV after pediatric kidney transplantation.
Objective: The primary objective of the study was to determine the 
incidence of BKV replication among kidney transplant recipients.The 
secondary objective was to identify risk factors that predict the more 
severe phenotype of BKVAN and describe therapeutic approaches.
Methodology: We conducted a retrospective case-control study of 
pediatric kidney transplant recipients <21 years of age transplanted 
between 2014 and 2020. Categorical variables were compared between 
BKV and non BKV groups by chi-square analysis, and continuous 
variables were compared by student t test. The magnitude of peak viral 
load was categorized, and duration of viral replication was compared 
by ANOVA.
Results: Of 117 patients, 41 (35%) had BKV replication. The BKV 
group had more African-American recipients and were more likely to 
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have a CMV serologic mismatch. Only 4 patients (10%) developed 
BKVAN. Patients with BKVAN had a higher peak viral load (595,537 
± 279,428 vs 32,724 ± 63,847 copies/ml, p <0.01) and a longer dura-
tion of BK viremia compared to the asymptomatic BKV replication 
group (413 ± 183 vs 169 ± 138 days p <0.01).

The first line of therapy was reduction in immunosuppression in 31 
(76%). Leflunomide was used when immune suppression reduction did 
not decrease BK viremia in 10 (24%) and one patient received low dose 
cidofovir. Percent-rise in serum creatinine correlated with the intensity 
of viral load (p <0.02).
Conclusion: Patients with the highest viral loads and longest duration 
of viral replication are at risk for BKVAN. BKV replication may be a 
surrogate marker for excessive immune suppression. If managed early 
with reduction of immune suppression, morbidity from BKVAN can 
be mitigated.
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Introduction: Access to kidney transplant and transplant outcomes 
for Aboriginal and Torres Strait Islander Children and Young adults 
(ATCYA) of Australia have not been investigated in detail. We aim 
to describe if equitable patterns of transplant access and outcomes 
occurred among ATCYA and other children and young adults (OCYA) 
of Australia.

Methods: Participants were 3736 patients aged ≤24 years who 
started renal replacement therapy (RRT) in Australia between 1963-
2020 using the Australia and New Zealand Dialysis and Transplant 
Registry (ANZDATA). Primary outcomes were patient survival 
on RRT, time to first kidney transplant, patient’s death and death-
censored graft survivals among ATCYA, compared with OCYA. 
Cox proportional hazards model was applied to analyse the 5-year 
outcomes.
Results: During a median 8 years ((IQR 2.6-15) follow-up, 2762 (74%) 
children and young adults received kidney transplantation (93 were 
ATCYA and 2669 OCYA). Median age at transplantation was 18 (IQR 
12-22) years and did not differ significantly between groups. However, 
ATCYA were less likely to receive a transplant within 5 years (46.5% 
vs. 83%, HR=0.36, 95% CI 0.30-0.44, p<0.001), receive a living donor 
transplant (20.4 vs. 43.9%, p < 0.001) or receive pre-emptive transplan-
tation (1.1% vs 13.6%, p < 0.001).
The overall five-year patient deaths on RRT were nearly 2-fold higher 
for ATCYA (17.4% vs 9.7%, p<0.001), however among transplanted 
patients, there was no difference in post-transplant mortality among 
the two groups (ATCYA vs. OCYA 8.6% vs 7.5%, p=0.7). ATCYA 
patients had higher five-year death censored graft failure (33.3% vs. 
23.7%, p= 0.03).
Conclusions: During 1963-2020, ATCYA had lower access to kidney 
transplant, and poorer outcomes (indicated by higher 5-year patient’s 
deaths on RRT and death censored graft failure) than OCYA. These 
findings emphasise the urgent need to define targeted strategies that 
improve access to kidney transplantation, and modify factors associated 
with discrepant graft survival post-transplant.
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dren’s hospital, Pediatrics, St.Louis, USA
2Washington University School of Medicine in St. Louis, Biostatistics, 
St.Louis, USA
3CareDx Inc, Medical Affairs, Brisbrane- CA, USA

Background: Blood levels of dd-cfDNA elevate in various forms of 
kidney transplant injury, most notably used for detecting potential acute 
rejection.
Objective: We hypothesized that dd–cfDNA had a discriminating role 
between BK Viruria and Viremia and can act as a surrogate marker to 
quantify the severity of viral injury.
Design/Methods: We have performed longitudinal bio banking of 
plasma and urine in our PKTx population since 2013, combined with 
monthly testing for urine and blood BK virus DNA by PCR from 
months 1–12 post-transplant. In this study we assayed longitudinal 
bio banked and prospective plasma samples for dd–cfDNA levels 
(Allosure; CareDx) and associated to longitudinal BK viremia or 
viruria results. (positive defined as any detectable DNA). Statistical 
analyses were performed via SAS using least squares means mixed 
modeling.
Results:  274 simultaneously drawn plasma dd-cfDNA levels, 
plasma and urinary BK virus levels within the first-year post-
transplant from 57 independent patients. Of the 274 samples we 
had 71 (25.9%) positive urinary samples and 42(15.32%) positive 
plasma samples. Patients with BK Viruria had a higher median 
dd-cfDNA of 0.34 (0.15-0.75) when compared with no BK viruria 
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0.27 (0.14-0.48).Patients with BK viremia had a higher median dd-
cfDNA of 0.49 (0.20-1.28) when compared to with no BK viremia 
0.28 (0.14-0.48). By longitudinal analysis (for within-subject 
variability), a significant rise of 0.88% in dd-cfDNA levels were 
seen at time of BK viremia (p = <0.0001). A lower but also sig-
nificant rise of 0.49% in dd-cfDNA levels were seen at time of 
BK viruria (p = 0.003). There was a significant positive correla-
tion between %dd-cfDNA and BK plasma viral load (correlation 
coefficient=0.21, p=0.0005),and significant positive correlation 
between %dd-cfDNA and BK urine viral load (correlation coef-
ficient =0.17, p=0.004).

Conclusion(s): Our study proved the utility of dd-cfDNA to study the 
progression of BK virus reactivation in PKTx, and to track concomitant 
allograft injury.

Transplantation (including CMV, EBV & BK infections)

P1-150 - Anellovirus Dynamics prior to Acute Rejection (AR) or 
Major Infection Events (MIE) in Pediatric Kidney Transplant 
Recipients (PKTx).

Raja  Dandamudi1, Hongjie   Gu2, Charles   Goss2, Wylie- Kris-
tine Wylie-  Kristine1, Vikas  Dharnidharka1

1Washington  University  School  of  Medicine  in St.  Louis- 
St. Louis children’s hospital, Pediatrics, St.Louis, USA
2Wa s h i n g t o n   U n i v e r s i t y   S ch o o l   o f   M e d i c i n e   i n 
St. Louis- St. Louis children’s hospital, Biostatistics, St. Louis, USA

Background: Blood levels of non-pathogenic anellovirus (AnV) taxa 
have been postulated to represent a biomarker of the overall state of 
immunosuppression after transplantation. Prior studies, in adults, sug-
gest that AnV levels rise with MIE and drop with AR.
Objective: The objective was to study the anellovirus trends with 
MIE and AR events in PKTx.
Design/Methods:  In this study we assayed longitudinal 
biobanked and prospective serum samples for AnV DNA lev-
els (copies/mL) and associated to standard of care monitoring 
and clinical results. To adjust for repeated measurements within 
subjects, we used a linear mixed model approach to test for 
differences in AnV DNA levels between complication groups 
(None, MIE at time of sample, AR at time of sample). A log 
transformation was used to better meet model assumptions, and 
results are reported on the log scale.
Results:  271 plasma samples from 46 children (Males 52%, 
white 83%, deceased donor 69%), as shown in Figure, most 

serum samples are positive for AnV through all time points. 
Mixed model results showed that the log AnV DNA (copies/
mL) was elevated by 0.5 log for the MIE group (adjusted 
mean of 17.3 [95% CI,  16.1 to 18.4]) compared to the no 
complications group (adjusted mean of 16.8 [95% CI, 15.9 
to 17.7])  (P=0.41).  In contrast ,  results  for the AR group 
showed a lowering of log AnV DNA (copies/mL) (14.3 [95% 
CI, 15.9 to 17.7]) by 2.5 log compared to the no complica-
tions group (P=0.12).  Although neither result  was statis-
t ically signif icant ( l ikely due to small  sample size),  both 
resul ts  are  consistent  wi th  the  concept  f rom cross-sec-
tional studies of AnV load as an immunosuppression state 
biomarker.
Conclusion(s): In our PKTx cohort, our results suggest that longi-
tudinal AnV levels seem to associate to AR and MIE events. Fur-
ther prospective longitudinal testing in a larger multicenter cohort 
is recommended.
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P1-151 - Long-term results of kidney transplantation in children 
with bodyweight lower than 10 Kg.

P a u l o  C   K o c h    N o g u e i r a 1 ,  M a r i a  F e r n a n d a 
C  Camargo2, Luciana De Santis Feltran2

1UNIFESP - Escola Paulista de Medicina and Hospital Samaritano, 
Pediatric Nephrology, São Paulo, Brazil
2Hospital  Samaritano  de  Sao  Paulo, Pediatric  Transplantation, 
São Paulo, Brazil

Objective: To evaluate long-term results of kidney transplantation 
comparing low weight (<=10 Kg) to bigger children.
Methods: Unicentric cohort involving children who underwent 
kidney transplantation. The primary clinical outcomes were the 7 
years death-censored graft survival, and the estimated glomerular 
filtration rate (eGFR) at 1, 3, 5, and 7 years. The main risk vari-
able was weight at transplantation and children were categorized 
as G1: <= 10Kg and G2 > 10Kg. Covariables were CKD etiology, 
and kidney donor type (living/deceased). The survival estimates 
were fit through univariate and multivariable Cox regression mod-
els, and the eGFR over time was modeled using multilevel mixed-
effects linear regression.
Results: The study involved 451 first kidney transplants in 
children (53 from G1 and G2 398 from G2), with a median age 
of 7.6 (4.0 to 12.5) years, 64% male, 53% CAKUT. G1 had a) 
more living related donors (28% versus 17%), and b) slightly 
different CKD etiologies, with more CAKUT (64% versus 52%) 
and hereditary diseases (23% versus 13%), both results tending 
towards a significant difference (p=0.06 in both cases). Graft 
survival at 7 years was 86% (75 to 99) in G1 and 84% (79 to 88) 
in G2 (p=0.791). The mixed-effects model revealed that both 
groups had a significant decline in eGFR over time (p<0.001), 
but with no significant difference (p=0.172) between groups 
(FIGURE 1). To adjust for the higher proportion of living 
donors in G1, we analyzed separately the subgroups according 
to kidney donor type, and these analyses did not change the 
results of the models.
Conclusions: The main finding of this study is the similar long-term 
results of kidney transplantation in both groups. This results in a size-
able number of low-weight children should uphold kidney transplanta-
tion in small children.

Transplantation (including CMV, EBV & BK infections)
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P1-152 - Comparing Serum Creatinine with Donor-derived Cell-
free DNA (dd-cfDNA) as a marker of T Cell Mediated Rejection 
(TCMR) in Pediatric Kidney Transplant Patients

Raja   Dandamudi1, Stuart  Federman2, Robert  Woodward2, 
Sham  Dholakia2, Leslie  Walther3, Vikas Dharnidharka3

1Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St.Louis, USA
2CareDx, Medical affairs, Brisbane, USA
3Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St. Louis, USA

Purpose: TCMR is a major cause of kidney allograft failure which 
requires kidney biopsy for a definitive diagnosis. dd-cfDNA is an 
emerging biomarker used to assess kidney allograft injury, with scant 
pediatric data. This study was conducted to investigate the accuracy 
of dd-cfDNA as a marker of TCMR in a pediatric kidney transplant 
population.
Methods: In this retrospective single center observational study, 
we studied 54 patients who had concurrent 109 dd-cfDNA levels 
along with kidney biopsies within the first year post-transplant 
that showed either TCMR or normal, all other pathologies were 
excluded and we had no ABMR. We included both surveillance 
biopsies (3, 6 and 12 months) and diagnostic biopsies. We quan-
tified dd-cfDNA by next generation sequencing using a targeted, 
multiplex PCR-based method for the analysis of single nucleotide 
polymorphisms (AlloSure, CareDx, Brisbane, CA). Treating each 
sample as independent, we divided the cohort into two groups (no 
evidence of TCMR vs Any TCMR, including subclinical rejection) 
and analyzed the data.
Results: The median (25-75 percentile) level of dd-cfDNA in 
patients with TCMR was significantly higher (0.91(0.54-1.2)) 
than in the no rejection group (0.22(0.14-0.45)) (P<0.0001) 
by Mann-Whitney U test. The area under the curve was 0.82 
(95% CI, 0.71 to 0.93).At a 1% cutoff, of the dd-cfDNA had a 
96% specificity (95% CI, 90% to 99%) and 33% sensitivity (95% 
CI, 19% to 52%) to discriminate active rejection from no rejec-
tion. Serum creatinine at time of biopsy did not discriminate 
active rejection from no active rejection. The median (25-75 
percentile) level of creatinine in patients with active rejection 
was (0.70(0.53-1.1)) and was not statistically different from the 
comparison group (0.90(0.70-1.2)) (P 0.633). The area under 
the curve was 0.53.

Conclusions: This study supports the use of %dd-cfDNA to monitor 
for TCMR in pediatric kidney transplant recipients and performs better 
than creatinine.
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P1-153 - Longitudinal Kinetics of Plasma Donor-derived Cell-free 
DNA (dd-cfDNA) after Kidney Transplantation in Children

Raja   Dandamudi1, Stuart  Federman2, Robert  Woodward2, 
Sham  Dholakia2, Vikas Dharnidharka3

1Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St.Louis, USA
2CareDx, Medical affairs, Brisbane, USA
3Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St. Louis, USA

Purpose: In adult studies, the levels drop to a mean of 0.46% (± 0.21%) 
approximately 10 days after transplantation. (Gielis, 2018) Our aim was 
to determine if children would have similar kinetics, given the size 
mismatch between adult sized allografts and smaller sized recipients.
Methods: We accessed a biobank of 71 children with longitu-
dinally collected and banked plasma samples monthly, drawn 
between 30 days and 12 months post-kidney transplant from 2013 
onwards. We quantified dd-cfDNA in plasma by next generation 
sequencing using a targeted, multiplex PCR-based method for the 
analysis of single nucleotide polymorphisms (AlloSure, CareDx, 
Brisbane, CA). A subgroup of 237samples from 54 stable renal 
transplant recipients with no major infectious events, rejection 
events or delayed graft function were identified to study the dd-
cfDNA kinetics over time.
Results: In this cohort, the median (25-75th percentile IQR) plasma % 
dd-cfDNA at 30 days post renal transplant was 0.65% (0.32 – 0.91 %), 
decreasing to 0.35% (0.22 - 0.57%) by month 2, to a median of 0.17 
(0.08 - 0.46) % by month 6 and to a median of 0.16(0.12-1.28) % by 
month 12 post-transplant (Figure 2).When further stratifying into 2 
groups based on the recipient age at transplant, in comparison to the 
>10 years group (171 samples), the <10-years recipient age group 
(66 samples) had a higher mean % dd-cfDNA through the entire first 
year post transplant. In the <10-year age group the median % dd-cf 
DNA did not reach <0.3 till 10 months post-transplant whereas in 
the >10 years age group the mean % dd-cfDNA reached < 0.3% by 
4 months post-transplant.
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Conclusions: % dd-cfDNA levels post-transplant are higher for a 
longer time in children versus adults. We attribute this difference to 
increased dd-cfDNA from the allograft and lower background self-cf-
DNA from the lower body mass index of recipients.
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P1-154 - Prevalence of hypertension using ambulatory blood pres-
sure monitoring in paediatric kidney transplant recipients treated 
with early steroid withdrawal immunosuppressive regimes.

Thomas Dowsett1, Mohan  Shenoy1

1Royal Manchester Children’s Hospital, Paediatric Nephrology, Man-
chester, United Kingdom

Objectives: To assess prevalence of hypertension and BP control fol-
lowing kidney transplantation (KT) using ambulatory blood pressure 
monitoring (ABPM) in children initiated on an early steroid withdrawal 
immunosuppression regimen.
Methods: Cross sectional study of children followed up in a single 
centre transplant clinic from April 2021 -March 2022 age >5 years 
who have been commenced on an early steroid withdrawal immuno-
suppression regimen.
Results: A total of 50 patients completed a successful 24-hour ABPM 
monitoring. The mean age was 13.7 years (range 8-18) and 65% of 
patients were male. The average time since kidney transplantation was 
3.6 years and the mean estimated glomerular filtration rate (eGFR) 
was 61ml/min/1.73m2 (range 32-96). Using body mass index standard 
deviation scores 12% were overweight and 6% were obese. A total of 
24% of patients were on an antihypertensive medication at the time 
of their study. A mean arterial pressure less than the  50th centile was 
recorded in 62% of the cohort over the 24-hour period. Average systolic 
blood pressure (BP) recordings were below the  50th centile for 82% of 
patients and no patients had an average systolic BP above the  90th cen-
tile. The average diastolic BP was less than  50th centile in 53% patients 
with 30% and 9% having an average diastolic BP in the 50-90th and 
above the  90th centile respectively. A nocturnal BP dip of greater than 
10% was observed in 59% of patients.
Conclusions: There appears to be a low prevalence of hypertension as 
determined by ABPM in children initiated on early steroid withdrawal 
immunosuppression. BP control in this population appears to be excel-
lent with majority having MAP and systolic values <50th centile.
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P1-155 - Longitudinal monitoring of Torque-Teno virus loads after 
kidney transplantation may predict opportunistic viral infections 
in pediatric transplant recipients

FABIAN EIBENSTEINER1, Ines Messner-Schmutzer1, Phoebe  Uhl1, 
Elisabeth Puchhammer-Stoeckl2, Gregor  Bond3, Christoph  Aufricht1, 
Thomas Mueller-Sacherer1, Krisztina Heindl-Rusai1

1Medical  University  of  Vienna, Division  of  Pediatric  Nephrol-
ogy and Gastroenterology- Department of Pediatrics and Adoles-
cent Medicine- Comprehensive Center for Pediatrics, Vienna, Austria
2Medical University of Vienna, Department of Virology, Vienna, Austria
3Medical University of Vienna, Division of Nephrology and Dialy-
sis- Department of Medicine III, Vienna, Austria

Background: Careful balance of immunosuppression is essential to mini-
mize the risk for infectious disease and rejection by alloimmunity, the major 
cause of late graft failure in kidney transplantation (KTX). Torque-Teno 
virus (TTV) plasma load was identified as a marker of immune status after 
solid-organ transplantation, correlating with immunosuppressant dosage in 
pediatric KTX patients. Our aim was to investigate TTV load association 
with and prediction of the major opportunistic viral infections, e.g., Epstein-
Barr virus (EBV), cytomegaly virus (CMV), BK polyomavirus (BKV), and 
JC polyomavirus (JCV) in pediatric KTX during follow-up.
Methods: All pediatric patients at the Medical University of Vienna 
with a post KTX time of >3 months were included. All viral loads were 
routinely measured every four to eight weeks by quantitative PCR. 
Associations and predictions of log10 TTV loads with log10 EBV, 
CMV, BKV, and JCV loads as well as for relevant cut-off values were 
computed with generalized poisson mixed models with random slopes 
and intercepts for each patient over time accounting for temporal auto-
correlation and mixed effects logistic regression, respectively.
Results: 72 pediatric KTX recipients were included. Baseline char-
acteristics and primary kidney disorders are displayed in Table 1. 
TTV loads were significantly associated with CMV loads (p=0.008, 
p=0.0005), BKV plasma loads (p=0.02, p=0.03), BKV urine loads 
(p=0.01, p=0.005), and JCV loads (p=0. 000002, p=0.02) on the same 
and for the next visit, respectively. TTV loads were able to signifi-
cantly predict infection above literature-based cut-off levels for CMV 
(p=0.0000001, p=0.000009), BKV plasma loads (p=0.002, p=n.s.), 
and BKV urine loads (p=0.04, p=0.00001) for the same and next visit, 
respectively. Associations with EBV were not significant.
Conclusions: This study is the first to significantly associate TTV loads 
with the occurrence of clinically relevant viral infections (CMV, BKV, 
and JCV), numerically and above relevant cut-offs on the same or the 
next visit, in pediatric KTX.
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P1-156 - Long term outcomes of paediatric kidney transplant in 
New Zealand

Maryam   Mussa1,  Amanda   Dickens1,   Robin  Er ickson1, 
Chanel  Prestidge1, Michael  Collins2

1Starship Children’s Hospital, Paediatric Nephrology, Auckland, 
New Zealand
2Auckland City Hospital, Nephrology, Auckland, New Zealand

Background: Paediatric kidney transplantation (PKT) in New Zealand 
is provided at Starship Children’s Hospital. Long term outcomes are 
reported in combination with Australian sites via Australia and New Zea-
land Dialysis and Transplant Registry (ANZDATA). However, detailed 
analysis of long-term outcomes for children in New Zealand is limited.
Aims: Our primary aim was to determine PKT graft survival in New 
Zealand children, including for Māori and Pasifika ethnicities. Our sec-
ondary aims were to i) determine longitudinal PKT graft function, ii) 
determine predictive factors for PKT graft dysfunction and graft loss.
Methods: A retrospective cohort study of children (<18 years) who 
received a PKT at Starship Hospital from 1 January 2002 to 31 Decem-
ber 2018 with minimum one year follow-up post-transplant was per-
formed. Donor data was obtained from ANZDATA. PKT graft survival 
was analysed via Kaplan-Meier method. Cox Regression analysis exam-
ined the relationship between PKT survival and covariates of interest.
Results:  Eighty-eight  patients were included. PKT graft survival 
was 88%, 74% and 48% at five, ten and fifteen years post-transplant 
respectively. Pasifika children had a 48% PKT graft survival at ten 
years and Māori children had no functioning PKTs at fifteen years 
(Figure 1). There were no functioning deceased donor PKTs at fifteen 
years. Viral load presence, proteinuria at one year, and non-Asian ethnic-
ity were predictors of reduced graft survival. The mean estimated glo-
merular filtration rate was 56 mL/min/1.73m2, 46 mL/min/1.73m2 and 46 
mL/min/1.73m2 at five, ten and fifteen years post-transplant respectively. 
The number of rejection episodes and deceased donor source was associ-
ated with reduced graft function at ten years post-transplant.

Conclusions: Our overall PKT graft survival rates post-transplant are 
comparable (if not better) to other paediatric centres internationally. 
However, our Māori and Pasifika children have worse outcomes. Equity 
focused interventions are needed to promote improved outcomes for 
Māori and Pasifika children and youth.
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P1-157 - Delayed graft function: a single center experience
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2Gador S.A., Nephrology, Buenos Aires, Argentina

Introduction: Delayed graft function(DGF)is defined as the need for 
dialysis in the first transplantation week.
Objectives: 1)to analyze our prevalence of DGF; 2)to evaluate risk 
factors and related conditions, and 3)to determine long-term outcome.
Methods: we evaluated patients with cadaveric grafts assisted 
between 1/2002-12/2021. We determined those with DGF(G1) and 
without DGF(G2). We evaluated donor and recipient age, vascular 
anastomosis(VAT) and cold ischemia time(CIT), HLA matching, com-
plications in the operating room(COR), renal biopsies(RB), rejection 
episodes(Rx) during the first year and graft function at last follow-up. 
Statistic analysis:chi-square.
Results: we evaluated 100 patients.36 patients developed DGF(36%).Recipi-
ent age was 14.9 months in G1, and 143.8 months in G2.Donor age was 26.5 
years in G1 and 21.3 years in G2. 7/35 donors in G1 were >40y vs 6/61 in the 
G2(p: 0.15). CIT was 20.4 h in G1 and 19.6 h in G2. CIT > 24 h was found in 
10/36(27.7 %) in G1 vs. 10/64(15.6 %) in G2(p: 0.14).VAT was 59.8 min in G1 
vs. 55.8 min in G2. 21/36 patients in G1 had 2 HLA matches(58.3 %) and 15 
had 3 or more(41.7 %), vs 34/64(53.1%) and 30/64(46.9%) in G2, respectively.
COR were seen in 16 patients in G1(45.7 %) and 35(45.4 %) in G2, mostly 
hypotension.RB were performed in 16/36(44.4%) patients in G, and 14(87.5 
%) had findings of acute tubular necrosis(only 2 RB in G2).Rx during the 
first year were diagnosed in 16/36(44,4%) patients in G1 and 15/64(23.4 %) 
patients in G2(p<0.03).At last follow-up, nonfunctioning kidneys were found 
in 4/36(11,1%) in G1 and 7/63(11,1 %) in G2.
Conclusions: 1)DGF prevalence was 36 %;2)We didn¨t observe rela-
tionship with donor and recipient age, VAT and CIT, HLA matching, 
and COR; donor age >40y shows some tendence; ATN was the most 
frequent finding in RB and there were more Rx in G1;3)At follow-up, 
nonfunctioning kidneys were similar in both groups.

Transplantation (including CMV, EBV & BK infections)

P1-158 - The mode of kidney replacement therapy (KRT) influences 
the carotid intima-media thickness in children and adolescence

Carl Grabitz1, Moritz  Pohl2, Nima  Memaran1, Daniela Thurn-Vals-
assina1, Bernhard MW  Schmidt3, Karolis  Azukaitis4, Anke  Doyon5, 
Franz  Schaefer5, Anette  Melk1

1Hannover  Medical  School, Department  of  Pediatric  Kid-
ney- Liver and Metabolic Diseases, Hannover, Germany
2Heidelberg  University  Hospital-  Heidelberg, Institute  of  Medi-
cal Biometry, Heidelberg, Germany
3Hannover Medical School, Department of Nephrology and Hyperten-
sion, Hannover, Germany
4Vilnius University, Clinic of Pediatrics, Vilnius, Lithuania
5University  Children’s  Hospital  Heidelberg, Division  of  Pediat-
ric Nephrology, Heidelberg, Germany

Long-term survival of children with chronic kidney disease (CKD) 
and kidney transplantation (KTx) is determined by cardiovascular 
(CV) morbidity. Carotid intima media thickness (IMT) is a measure of 
atherosclerosis and an important predictor for CV endpoints such as 
myocardial infarction and stroke in adults. Our aim was to elucidate 
how different KRT modes affect IMT in children with CKD and KTx.
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This investigation is based on data from the international multicenter pro-
spective 4C (Cardiovascular Comorbidity in Children with CKD) study, 
which investigated 704 children annually over a period of 10 years. The 
primary endpoint of our analysis was IMT. We differentiated between 
patients receiving preemptive KTx, late KTx (with previous time on 
dialysis) and dialysis. Multivariable linear mixed models were employed.
In the course of the 4C study, almost half of the patients required KRT 
(N=297, Fig. 1A). Mean follow up time was 63±27 months, mean age at 
KRT start was 14.3±3.1 years and 36% were girls. Mean time on dialysis 
was 18±14 months for the late KTx and 28±26 months for dialysis group.
A mixed model was constructed with IMT as the dependent variable 
(Fig. 1B). Higher IMT values were associated with longer time in the study 
and the last IMT measurement prior to KRT start. To study the effect of dif-
ferent KRT modes, we introduced an interaction term including KRT mode 
and time on KRT. We demonstrate that only preemptive KTx significantly 
reduced IMT progression (p=0.0081), while late KTx and dialysis did 
not. Further analyses will focus on underlying factors for this difference.
Our data suggests that preemptive KTx slows down the atherosclerotic 
process. A better understanding of the potential long-term benefits of 
preemptive KTx should help to introduce preventive measures early on.
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P1-159 - Humoral and cellular response to COVID-19 mRNA vac-
cination in Children with end-stage kidney (ESKD) disease.
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Effective mRNA vaccines against SARS-CoV-2 became widespread 
available during the past year allowing for the unique opportunity to 
study immune responses to this novel vaccine-type in various naïve 
populations, both in health and disease. While adult patients with 
ESKD demonstrated a poor immune response, especially after kidney 
transplantation (KTx), data for the pediatric population is very limited.
We initiated a longitudinal observational study on humoral and cellular 
response in children under the age of 16 with ESKD (KTx/dialysis). 
We measured anti-spike antibodies (commercial kit) and SARS-CoV-
2-specific T cells reactive against spike proteins of several variants 
(ELISPOT assay).
From this still ongoing study, we analyzed 19 children (18 KTx, 1 dial-
ysis) 5-14 weeks after their second dose of BNT162b2/Tozinameran. 
Median age of the participants was 14.9 years (IQR 1.5), median eGFR 
was 56 mL/min/1.73 m2 (IQR 45) and median time after KTx was 
6.2 years (IQR 5.7). Immunosuppression included CNI with mTOR 
inhibition (n=14) or MMF (n=4), 9 patients received steroids. Antibod-
ies were detected in 68%, only 4 patients displayed a strong response 
(>15,000 U/ml, all KTx, Fig.1A). In contrast, SARS-CoV-2-specific T 
cells were detected in more than 90% (Fig.1B). High and intermediate 
T cell responses were between 59% and 76% depending on the SARS-
CoV-2 variant. Among the 6 patients without detectable antibodies 2 
displayed a low and 2 an intermediate T cell response.
In summary, strong immune responses were rare (21% humoral, 
18-24% cellular) in our cohort of mainly KTx recipients. More than 
a quarter did not develop any antibody response, but only about 10% 
did not show a virus-specific T cells. Yet, most of those humoral non-
responders had a detectable cellular response. The durability and pro-
tection of the observed immune responses will be further followed. We 
will expand the cohort by inclusion of patients <12 years.
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P1-160 - COVID 19 pandemic resulted in significant weight gain in 
in teenagers after kidney transplantation
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Jens  Drube1, Dieter  Haffner1, Jun  Oh3, Raphael  Schild3, Carl  Grabitz1

1Hannover  Medical  School, Pediatric  Kidney-  Liver  and  Meta-
bolic Diseases, Hannover, Germany
2University  of  childrens  Hospital, Pediatric  Nephrology, Jena, 
Germany
3University Medical Center Hamburg/Eppendorf, Pediatric Nephrol-
ogy, Hamburg, Germany

Objectives: The COVID-19 pandemic has led to widespread change 
of lifestyle, restrictions of social relations and activities. The required 
lockdowns caused modifications in eating habits, physical activities 
and psychological distress. This not only has consequences for adults, 
but also for children and adolescents. The COVID-19 pandemic has 
been linked to significant weight gain in the general population, but its 
impact on children and adolescents after kidney transplantation (KTx) 
is unknown.
Methods: We retrospectively evaluated body mass index SD scores 
(BMI-SDS) between September 2019 and September 2021 in 132 
pediatric KTx patients followed up at three German pediatric neph-
rology centers. The patients were categorized according to age 
(0-11.9 years vs 12-18 years) and sex (female vs. male) in four 
groups. Data were assessed by a linear mixed model approach.
Results: There was no significant change in BMI-SDS in children 
(0-11.9 years), irrespectively of sex (boys -0.11 SDS, p=0.22; 0.05, 
p=0.49). By contrast, a significant increase in BMI-SDS was noted 
in both male (0.24 SDS) and female (0.20 SDS) teenagers (each 
p<0.05). In addition, the proportion of obese teenagers tended to 
increase from 12% to 19% (p=0.08). Conclusion
The COVID19 pandemic was associated with a significant increase 
in standardized BMI values in adolescents but not in children after 
KTx. This may further increase the cardiovascular risk in the former 
population.
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P1-161 - Immunosuppression and recurrence free parental donor 
kidney transplant in patient with previous graft loss secondary 
to recurrent FSGS using prospective a/b T cell, CD19 depleted 
haploidentical parental stem cell transplant

Paul Charles  Grimm1, Cynthia   Wong1, Debra Jordi Goldstein-
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Mayna  Woo2, Amy  Gallo5, Alice  Bertaina1

1Stanford University School of Medicine, Pediatrics, Stanford, USA
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4Stanford University School of Medicine, Anesthesiology, Stanford, 
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This 20-year old male with FSGS since age 3, progressed to ESKD and 
received a maternal donor kidney transplant at age 9. Recurrent FSGS 
caused graft loss in 3 months despite steroids, cyclophosphamide, IV 
cyclosporine, rituximab, and plasmapheresis. He remained on dialysis 
for a decade.

After informed consent, he received an α/β T cell depleted, CD19 
depleted stem cell transplant. Conditioning was with 7.5 mg/kg rab-
bit anti-thymocyte globulin, 100 mg/kg cyclophosphamide, fludara-
bine (27.5mg initial dose & pharmacokinetics determined subse-
quent 3 doses) melphalan 100 mg/m², rituximab 200 mg/m² and a 
single dose of 200 cGy total body irradiation. Stem cells mobilized 
with plerixafor were harvested from the 5/10 HLA matched father, 
then α/βT and CD19B depleted in a GMP facility. He received 
13.6×106/kg CD34 positive stem cells and 0.1×105/kg TCR α/β 
T cells after depletion. Platelets and neutrophils engrafted day 14, 
with his course complicated by acute Graft vs Host Disease (Skin 
Grade 4, Liver Grade 2) which responded to therapy, and a readmis-
sion for intensive nutrition, multidisciplinary symptom management 
and rehabilitation.
On SCT day #362 he received a living donor kidney transplant from 
the SCT donor with no induction immunosuppression. Post-trans-
plant immunosuppression was oral prednisone starting at 0.5mg/
kg/day and tapered off by Post Kidney Transplant day #30. He was 
maintained on tacrolimus with a target level of 7ng/ml (originally 
for GVHD prophylaxis). At latest follow-up Post Kidney Transplant 
Day #60, his estimated CKiD U25 GFR is 66ml/min/1.73M2 and 
urine protein/creatinine ratio is normal at 0.2mg/mg. Tacrolimus 
will be discontinued in another month. The post-transplant course 
was uneventful.
After 10 years of dialysis, this patient received a stem cell transplant 
followed by a kidney transplant from the same donor. There is no 
evidence of FSGS recurrence 2 months post-transplant, no GVHD 
and in another month the patient will be free of immunosuppressive 
medication.
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P1-162 - Nephropathy due to BK virus infection in pediatric renal 
transplant patients

Leticia Florentin de  Merech1, Jose Luis  Fretes1, Gabriela Gutierrez1, 
Angeles Peiró1, Miguel  Franco1, Sylvia  Gotz1, Marianela  Fernandez1, 
Julian   Vega1, Lizzi   Vera1, Paola   Avalos1, Carolina   Vera1, 
Jazmin  Alvarez1

1Hospital de Clínicas / Facultad de Ciencias Médicas - Universi-
dad Nacional de Asunción, Departamento de Nefrología Pediátrica, 
San Lorenzo, Paraguay
Nephropathy due to BK virus infection in pediatric renal transplant 
patients.

Introduction: Primary infection by human BK polyomavirus (BKV) 
occurs in childhood, it is endemic, in healthy children they will remain 
asymptomatic. When cellular immunity is altered, the virus can be 
reactivated, for this reason it is particularly important to study it in the 
kidney transplant population.
Clinical Summary: adolescent, male, 15 years old, history of chronic 
kidney disease secondary to uropathy. Hemodialysis for 2 years. Kid-
ney transplant in 2018 related living donor. Donor and recipient posi-
tive for Epstein-Barr Virus (EBV), Toxoplasma and Cytomegalovirus 
(CMV), the latter was treated with Ganciclovir followed by Valganci-
clovir per protocol. Initial immunosuppression Tacrolimus, Mycophe-
nolate Mofetil, Basiliximab and Methylprednisolone, maintenance 
Prednisone, Tacrolimus and Mycophenolate. Post-transplant discharge 
10 days, creatinine: 0.63 mg/dl. Two months post-transplantation, the 
first increase in creatinine was presented, laboratory investigation 
and negative images, maintaining altered creatinine values, without 
other altered symptoms, with improvement by increasing the water 
intake. Four months post-transplantation, BVK in blood viral load, by 
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decreasing immunosuppression, creatinine improved and BVK was not 
detectable. At 10 months post-transplant, new creatinine alteration with 
detectable increasing BVK load, Sirolimus was started, continued with 
low-dose Tacrolimus, without Mycophenolate. Renal biopsy ruled out 
acute and humoral cellular rejection. Given progressive and sustained 
creatinine and BVK load, he received gamma globulin for 6 months. 
At the end of this scheme, it turned out that the viral load, creatinine 
was stationary between 1.8mg/dl.
Conclusion: The importance of making the differential diagnosis 
between acute rejection and BK infection lies in the fact that the con-
duct regarding immunosuppressive therapy is opposite. Periodic labo-
ratory monitoring is essential for early diagnosis and timely treatment 
to stop kidney damage. When it is installed, it does not regress with 
any treatment and conditions graft survival.
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P1-163 - Sixteen kidney transplantations in childhood cancer 
survivors
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matology, Tokyo, Japan
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3Toho University Faculty of Medicine, Nephrology, Tokyo, Japan
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Background: As the life prognosis of pediatric patients with malig-
nancies improves, late-developing kidney dysfunction becomes a 
problem. To evaluate the pros and cons of kidney transplantation in 
childhood cancer survivors (CCS), the post-transplantation course 
and life prognosis of CCS at our hospital were evaluated.
Methods: Of the 521 pediatric patients who received a kidney trans-
plant at our hospital between January 1975 and December 2020, those 
with CCS at the time of transplantation were analyzed.
Results: Sixteen of the 521 patients were CCS and had a median age at 
cancer diagnosis of 1.3 years (range: 0.5-11.0 years). The malignancies 
included Wilms tumor (n=11), neuroblastoma (n=4), and hepatoblas-
toma (n=2).
The causes of kidney failure were Denys-Drash syndrome-associated 
nephropathy (n=7), treatment-related nephropathy (n=7), CAKUT 
(n=1), and unknown (n=1). Kidney transplantation was performed at 
the median age of 7.2 years (range: 4.2-20.7 years) and the median 
interval of 5.0 years (range: 2.4-17.7) after completion of cancer 
treatment.
During the median observation period of 4.6 years (range: 0.0-
21.3 years) after kidney transplantation, two patients experienced 
kidney failure and required replacement therapy (0.2 years and 
21.3 years post-transplantation, respectively), one patient died 
from ARDS immediately after surgery, and one patient with a 
previous Wilms tumor had two tumor recurrences in the lung at 
4.9 years and 7.2 years, respectively, after transplantation, but 
is still alive.
Discussion: In kidney transplantation in CSS, multiple organ damage 
caused by the drugs used to treat the cancer and the recurrence of post-
transplantation malignancies can be a problem. In the present study, 
one patient experienced repeated tumor recurrences, but no other spe-
cific adverse events were noted, suggesting that kidney transplantation 
can be performed safely in CCS.
Conclusion: Kidney transplantation may be a viable option for kidney 
replacement therapy in CCS.
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P1-164 - Post-transplant diabetes mellitus in Epstein syndrome

Junya Hashimoto1, Yuko  Hamasaki1, Mai  Kubota1, Ayuko  Zaitsu2, 
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Background: Epstein syndrome (ES) caused by MYH9 gene abnor-
mality is a disease associated with giant platelet thrombocytopenia 
and progressive nephritis, leading to CKD stage 5 in severe cases. 
Recently, the involvement of single nucleotide polymorphisms in 
the MYH9 gene in the development of type 2 diabetes mellitus has 
been reported.
Methods: We retrospectively investigated post-transplant glucose 
intolerance in 4 male ES patients (case A, B, C, and D) who had 
undergone living donor kidney transplantation at our department 
for more than 4 years.
Results: The age at transplantation of cases A, B, C, and D was 35, 
15, 17, and 19 years, respectively. The genotypes were p.S96L in 1 
case and p.R702C in 3 cases, both of which were the most severe 
mutations in ES. HbA1c at the time of pre-transplant examination 
was in the normal range in all cases, and oral glucose tolerance 
tests at the time of pre-transplant examination was borderline in 
case A, but normal in the others. All patients were managed with 
maintenance immunosuppressive drugs, mainly methylprednisolone, 
tacrolimus, and mycophenolate mofetil, and their transplant kidney 
function remained relatively good. Cases A, B, and C were diag-
nosed with post-transplant diabetes mellitus (PTDM) within 2 years 
of transplantation, and were treated by reduction of methylpredni-
solone and tacrolimus and administration of DPP-4 inhibitors. In 
cases A and B, a rapid worsening of HbA1c was observed more than 
6 years after transplantation, requiring the introduction of insulin 
self-administration.
Conclusion: PTDM was observed in 75% of our ES recipients. Their 
high prevalence of PTDM and younger age of onset of PTDM com-
pared to general kidney transplant recipient population suggested 
that MYH9 gene abnormalities may have been involved in the wors-
ening of post-transplant glucose intolerance. In ES recipients, it was 
considered necessary to pay attention to the onset of PTDM.
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P1-165 - A case of enteritis caused by Yersinia enterocolitica 
after kidney transplantation

Asako  HAYASHI1, Yasuyuki   Sato1, Toshiyuki   Takahashi1, Yas-
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In pediatric post-kidney transplant cases, the diagnosis of gastroin-
testinal symptoms is often difficult because of the wide variety of 
causes, including infections, drugs, and post-transplant lymphopro-
liferative disorder (PTLD). Yersinia enterocolitica (Y. ent) infection 
is a relatively common infection, but it is often overlooked because 
of the special conditions required for its culture. We report a case 
with Y. ent infection that was difficult to diagnose. A 14-year-old 
boy with end-stage kidney failure due to focal segmental glomeru-
losclerosis underwent living donor kidney transplantation at the age 
of 12. One year and 5 months after transplantation, he was diagnosed 
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with active antibody-mediated rejection, and immunosuppressive 
drugs were increased. 2 weeks later, fever, diarrhea, and abdominal 
pain appeared and persisted, and he was hospitalized. After admis-
sion, the immunosuppressive drugs were reduced, but the diarrhea 
continued. Abdominal ultrasonography (US) showed thickening of 
the terminal wall of the ileum, and colonoscopy revealed a map 
ulcer at the terminal ileum and aphthae throughout the colon. We 
initially considered the possibility of CMV enteritis and started gan-
ciclovir, but fever and diarrhea persisted. Since the serum CMV 
antigenaemia was negative and the tissue CMV-IHC was negative, 
CMV enteritis was considered negative. Next, we suspected PTLD 
due to EBV enteritis because the pathology of lymphofollicular 
hyperplasia forming erosive ulcers, but since serum EBV-PCR was 
negative and tissue EBER-ISH was negative, EBV enteritis was con-
sidered unlikely. We suspected Y. ent infection based on the thick-
ening of terminal wall of the ileum and lymphadenopathy caused 
by US, and performed stool culture. Y.ent was detected in special 
stool culture on cefsulodin-Irgasan-novobiocin (CIN) agar medium. 
Fever and diarrhea improved with antibiotic therapy, and US findings 
improved. Y.ent infection should not be overlooked when diagnosing 
gastrointestinal symptoms in post kidney transplant patients. Diag-
nosis of Y.ent infection requires CIN agar medium required for its 
culture.

Transplantation (including CMV, EBV & BK infections)

P1-166 - Mycophenolate-induced gastrointestinal complications 
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Background: Kidney transplantation is the optimal therapy for 
children with end stage kidney disease (ESKD) and outcomes have 
improved with newer immunosuppressive strategies. Gastrointes-
tinal (GI) complications remain common post kidney transplant 
and are a cause of significant morbidity and even mortality, with 
diarrhea being the most common symptom. Causes include infec-
tions, immunosuppressive drugs, post-transplant lymphoprolif-
erative disease, post-transplant inflammatory bowel disease, and 
rarely graft versus host disease. Mycophenolate mofetil (MMF) is 
a commonly used immunosuppressive medication in organ trans-
plantation and is known to cause nausea, vomiting, dyspepsia, 
reflux, diarrhea, and MMF-induced histologic changes including 
esophagitis, gastritis, enteritis and colitis. In pediatrics, severe 
GI s complications related to MMF have rarely been described 
in the literature.
Methods: We report three cases of severe GI disease in pediatric kid-
ney transplant recipients attributed to MMF leading to hospitaliza-
tion : i) a 15 year old male with severe oral ulcerations, odynophagia, 
diarrhea and weight loss, ii) a 13 year old female with severe acute 
on chronic diarrhea and ii) a 13 year old male with poor appetite, 
chronic diarrhea and abdominal pain, poor weight gain and stunt-
ing. MMF was tolerated for months to years prior to the onset of GI 
symptoms.
Results: In all patients, alternative causes were ruled out and gas-
troscopy and colonoscopy were consistent with MMF-induced 
enteritis. Their symptoms rapidly improved with sustained reso-
lution after the discontinuation of MMF, further reinforcing 
the causal association.

Conclusions: MMF can cause severe GI disease in pediatric kid-
ney transplant recipients with varied presentations. These cases 
highlight the importance of considering MMF-induced GI disease 
in children with kidney transplant and GI symptoms, regardless of 
the timing of GI symptom onset from MMF initiation. There was 
prompt resolution with discontinuation of the drug. These cases 
add to the limited literature regarding treatment of MMF-induced 
GI disease post kidney transplant.
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Background: Kidney allograft loss is a common cause of end-
stage renal disease but accurate prediction models of kidney 
allograft loss are lacking in children. The iBOX system has 
been broadly validated among adults. We aimed to validate the 
iBOX system in a large international cohort of pediatric kTx 
recipients.
Methods: In this observational study, we used data from pediatric 
(<21) patients transplanted between 2005 and 2017 from 20 insti-
tutions in Europe and the United States. Patients with functional 
parameters (eGFR and UPCR), donor specific antibody and biopsy 
results (Banff scores g, ptc, cg, i, t, IFTA) were included. Indi-
vidual predictions of allograft loss were obtained by applying the 
iBOX score on our data. The prediction performances of the model 
in our population were assessed via discrimination (c-statistics) 
and calibration.
Results:  573 kTx recipients were included. Median time from 
transplantation to evaluation was 1.0 [0.5-2.0] year with a mean age 
at evaluation at 12.1(5.5) years and mean follow-up after transplan-
tation 5.1 (2.8) years. 5-year death-censored graft survival from 
evaluation was 95%. At the time of evaluation, mean eGFR and 
uPCR were 65.5(29.6)mL/min/1.73m2 and 0.25(1.2)g/g, respec-
tively. 118 (20.6%) of the patients had DSA. The iBOX system 
showed good discrimination with a c-statistic of 0.81 and good 
calibration (Figure 1).
Conclusion: The iBOX system demonstrated high accuracy in predict-
ing kidney allograft loss in children with performances similar to those 
reported in adults.
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Figure 1: Calibration between the predicted risk and the observed num-
ber of allografts lost at 5 years.

individuals had graft failure, one negative for AT1R antibodies and two 
positive (p-value 0.60).
Conclusion: This is the largest study assessing effect of AT1R antibod-
ies in paediatric KT recipients. We found no correlation between AT1R 
antibodies and rejection, graft dysfunction or failure. Whilst paediatric 
KT recipients have a high prevalence of AT1R antibodies, we did not 
detect clinical significance in outcomes.
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pared to antigenic HLA level enables better prediction of graft 
function deterioration in paediatric kidney transplantation.
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Introduction: HLA mismatching has a detrimental effect on graft 
survival after paediatric kidney transplantation. Assessment of 
HLA incompatibility at the molecular level (molecular HLA mis-
match; molMM) has emerged as a promising method for predict-
ing primary alloimmunity risk. In this study, we aimed to assess 
whether molMM compared to conventional antigenic mismatch-
ing (antMM) enables better prediction of kidney allograft function 
deterioration.
Methods: We performed a retrospective analysis of 177 paediatric 
patients from the ABMR study of the CERTAIN registry. Only five 
patients experienced graft loss. Therefore, we used the time to 50% 
reduction in eGFR, from month-3 post-transplant baseline, as a sur-
rogate endpoint for long-term graft loss (eGFR-50). HLA molMM was 
assessed using the Cambridge amino acid mismatch score (AAMS). 
Survival analysis was performed using Cox models, adjusted for donor 
and recipient baseline characteristics.
Results: 27 (15%) patients met the primary outcome. In multi-
variable analysis, recipient and donor age, baseline eGFR, and 
re-transplant status had a significant association with eGFR-50. 
Importantly, only mismatches at HLA-DQα1β1, and not at other 
loci, were associated with the primary outcome (adjusted HR 
(aHR) 10.2; 95% CI, 10.1-10.4 per 10 AAMS increase). There 
was a wide range of AAMS values (0-49) within each HLA-
DQ antMM (0-2). We used a predetermined molMM threshold 
(AAMS=16 derived from analyses of donor-specific antibody) 
to classify patients into "low" and "high" risk. Patients clustered 
according to their molecular risk ("high" v "low"), regardless 
of their antMM. Additionally, patients with "low" risk for both 
alleles ("low/low") had the best outcomes (“low/high”: aHR 4.7, 
1.9-11.4, p<0.05; “high/high” aHR 5.7, 1.4-22.7, p<0.05 versus 
“low/low”, Figure 1).
Conclusion: Compared to antMM, molMM showed better stratifi-
cation of outcomes whilst increasing the number of patients in the 
low risk group (“low/low” n=100, v 0 antMM n=65). Further vali-
dation of molMM in independent cohorts is required before clinical 
implementation.
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Introduction: Human leukocyte antigen (HLA) donor specific antibod-
ies (DSA) are implicated in antibody-mediated rejection (AMR), graft 
dysfunction and failure in kidney transplant (KT). Evidence suggests 
that non-HLA antibodies including AT1R also play a role in AMR, 
impact graft function and survival. Data is variable and limited in pae-
diatric KT cohorts.
Aim: To assess the effect of AT1R antibodies on rejection, graft func-
tion and survival in paediatric KT recipients.
Method: A retrospective cohort study was conducted across two pae-
diatric KT centers. Recipients between 2007-2021 with at least one 
AT1R antibody level (pre and/or post KT) were eligible. Demographic 
data, graft function, episodes of biopsy proven rejection, development 
of de novo DSA, proteinuria and hypertension were collated.
Results: Of 83 eligible individuals, 60% recorded a positive AT1R 
antibody level (>17 U/ml), 21% were at risk (10-17 U/ml) and 19% 
negative (<10 U/ml). Age at and source of KT, cause of end stage kid-
ney disease, maintenance immunosuppression, HLA matching, EBV 
and CMV status did not differ with level of AT1R antibody. Graft 
function at 1, 3 and 5 years post KT, de novo DSA development, hyper-
tension, proteinuria and rejection episodes (AMR, T-cell mediated or 
mixed) were not statistically different between groups. In total three 
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Introduction: CKD after liver transplantation (LT) is a reported in 
20-30% of children. The underlying cause is multifactorial, however 
CNI-based immunosuppression is almost universal and renal histo-
logical changes related to CNIs were demonstrated in 48% of liver 
recipients with renal failure. Variation in CNI exposure are believed 
to be important in for developing CNI nephrotoxicity.
Aim: describe the long-term renal outcome of pediatric LT recipi-
ents in relation to tacrolimus disposition and pharmacogenetic 
background.
Methods: Single center retrospective study with a standardized 
annual follow-up of renal function (eGFR, mGFR: 51Cr-EDTA 
clearance, proteinuria) and elaborate pharmacokinetic assessment 
(C0, AUC0-12h) in recipients of a liver allograft (≤19 years), 
between 1998-2019. Relevant genetic variants for tacrolimus 
(CYP3A5 and ABCB1) were determined in recipients and donors. 
Evolution of renal function and tacrolimus exposure was evaluated 
using linear mixed models.
Results: We included 26 children with 244 visits (age transplantation: 
5.5yrs; follow-up: 10.4yrs). Mean eGFR was 109.3 (SE: 7.43) while 
mGFR was 91.34 ml/min/1.73 m2 (SE: 6.34), which were stable dur-
ing follow-up. CKD≥2 was present in 32.8% of visits based on eGFR 

vs. 50% according to mGFR. CKD 3 was uncommon (4.1% and 6.2% 
resp.). Mean tacrolimus C0: 5.26 ng/ml (SE: 2.5), AUC0-12h : 72.7 
ng*h/ml (SE: 30.3) and demonstrated a small decrease during follow-
up. mGFR decreased by 1,95 ml/min/1.73m2 per 1 ng/ml increase of 
tacrolimus (SD 0,6; p: 0,02). No correlation between renal function 
and tacrolimus dose requirements nor pharmacogenetic background.
Conclusion: Renal function during follow-up after pediatric LT 
appears stable. However, mild CKD (based on mGFR) is common 
in children after LT, warranting follow-up into adulthood. Although 
absolute tacrolimus exposure has a mild depressing effect on GFR, 
we found no functional signs of progressive renal damage due to 
long-term CNI exposure under the current tacrolimus exposure
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P1-171 - Kidney transplantation in small children is associated 
with higher costs as compared to bigger recipients
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Objective: To explore the difference in the total standardized costs 
of kidney transplantation in small children (weight<15 Kg), when 
compared to bigger children.
Methods: Analysis of a database with 773,674 observations on 
costs information from 2009 to 2016. Each patient was observed 
for a different number of months, and the cost analysis involved 
2 years before, at transplant, and 2 years thereafter. The analysis 
included costs with materials and medicines, orthoses, prostheses, 
and other special materials, hospital services (such as hemodialysis 
and apartment rates), diagnosis and therapy services. To model the 
costs, we employed the Nearest-Neighbor Matching approach, pair-
ing each small child to a bigger patient who had the closest possible 
characteristics.
Results:  We studied 256 children (155/256 small), with a 
mean age of 7 (SD=5) years, 64.5% male, and deceased donors 
in 84%. Mean follow-up was 25.6 (SD=20.2) months. In all 
analyses, the transplantation of a small child was associated 
with an increase in the total costs. Statistically significant 
effects (0.27 to 0.49 SDS) were found in the estimates of the 
total sample during the whole 4 years period and also at the 
transplantation phase. The weakest differences were found in 
the post-transplantation period. Counterintuitively, the pre-
transplantation costs did not show statistically signif icant 
effects on econometric analysis. Perhaps the matching tech-
nique utilized, by comparing children with a similar follow-up 
before transplantation, purged the effect of the early start of 
transplant preparation in small children.
Conclusions: This study indicates that transplanting small children 
incur a higher average standardized accumulated cost, as compared 
to bigger recipients. The disparity occurs especially in the transplan-
tation phase and the consumption of materials and equipment and 
hospital services (such as daily allowances) explain this difference. 
This information is innovative and can aid to prepare public policies 
in pediatric transplantation.
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P1-172 - The lesser of 2 evils: bleed or clot? Utilizing an antithrom-
bosis protocol after pediatric kidney transplantation

Marcos E   Pozo1, Aisha   Ahmed1, Aparna   Hariprasad1, Kather-
ine  Brandt1, Caroline Lemoine1, Riccardo  Superina1
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ric Transplant and Advanced Hepatobiliary Surgery, Chicago, USA

Introduction: Antithrombosis protocols may prevent vascular 
complications but carry an increased potential for hemorrhagic 
complications. We present our experience with a protocol aimed 
at thrombosis prevention in selected kidney transplant patients 
(KT).
Methods: A retrospective review of our institutional KT data-
base was performed (2015-2021). Patients with hypercoagu-
lable states or a history of thrombosis received postoperative 
unfractionated heparin for clot prevention (AT group). The 
nAT group received no prophylaxis. Primary outcome was graft 
loss due to vascular thrombosis. Secondary outcomes included 
transfusion requirements, hematoma requiring intervention, and 
graft survival.
Results: One hundred and forty patients received 142 grafts. 
Seventy-five patients (52.8%) were in the AT group. Mean age at 
transplant was 12.2±5.2 and 9.9±6.0 years for nAT and AT groups, 
respectively (p=0.017). The most common diagnosis in the AT 
group was focal segmental glomerulosclerosis (18/75, 24%), and 
hypoplasia/dysplasia in nAT group (17/67, 25.4%). There was no 
difference between groups in proportion in pre-op dialysis, donor 
source, cold ischemia time, or operative time. The AT group had 
a higher proportion of intra-abdominal kidneys (32% vs. 14.9% 
p=0.029). Renal vein thrombosis occurred in 2/67 patients (3.0%) 
in the nAT group and none in the AT group. There were no arterial 
thromboses in either group. Blood transfusions were more common 
in the AT group (57.3% vs 38.8%, p <0.05) but the transfusion 
requirements were similar (19.4±18.9 versus 13.3±9.0 mL/Kg, AT 
vs nAT respectively). Two grafts were lost to thrombosis in the 
nAT patients but none in the AT group. The frequency of hemato-
mas was higher in AT group (12.2 vs. 1.5%, p=0.033).
Conclusions: Our antithrombosis protocol proved safe, with a zero 
rate of graft thrombosis and acute graft loss in the population at 
risk, and a negligibly higher transfusion requirement. There was a 
higher rate of hematomas requiring interventions without affecting 
graft survival.

Table 1
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P1-173 - Successful pediatric kidney transplantation in a child with 
a thrombosed inferior vena cava avoiding total vascular exclusion 
of the liver
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Background: Long standing central venous catheters, chronic 
nephrotic syndrome or a hypercoagulable condition can lead to infe-
rior vena cava (IVC) thrombosis complicating future kidney transplant 
(KTxp). Here we present the case of a successful KTxp performed in 
a child with a thrombosed IVC.
Case report: A 6-year-old female (weight 13.7 kg) with end-stage 
renal disease caused by congenital nephrotic syndrome Finnish-type 
also suffered from antithrombin III deficiency and had a history 
of multiple line-related thrombi. Preoperative imaging revealed a 
diminutive IVC and unsuitable iliac veins. The supra-hepatic IVC 
was patent. We planned to perform the venous anastomosis to the 
supra-hepatic IVC under total vascular exclusion of the liver.
A right kidney was allocated to our patient. A donor IVC extension 
was created using a TA stapler elongating the right renal vein. A 
trans-peritoneal approach was used for the transplant. The right liver 
was mobilized to the left exposing the IVC. The infra-hepatic IVC 
was completely replaced by a fibrous cord without a patent lumen 
(Figure 1A), but the retrohepatic IVC was found to be patent. It was 
encircled below the hepatic veins while controlling hepatic veins 
originating from the caudate lobe, avoiding total vascular exclusion 
of the liver. A donor iliac vein graft was first anastomosed to the 
retrohepatic IVC and the donor IVC extension graft to the donor 
iliac vein graft. The renal artery was anastomosed to the aorta (Fig-
ure 1B). After reperfusion, an intraoperative ultrasound confirmed 
vascular patency. The patient was discharged on therapeutic antico-
agulation for 6 months. She is now 21 months after transplant with 
excellent graft function.
Conclusion: Pediatric KTxp can be complicated by congenital or 
acquired vascular anomalies. Infra-hepatic IVC thrombosis is not 
a contraindication to KTxp. A retrohepatic IVC anastomosis is a 
safe outflow alternative and avoids subjecting the liver to warm 
ischemia.
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P1-174 - Incident nephromegaly and kidney function in children 
with biliary atresia awaiting liver transplantation
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Background: The incidence of nephromegaly associated with biliary 
atresia (BA) and whether it contributes to improved or adverse renal 
outcomes is unknown. Hepatocyte growth factor (HGF) is overpro-
duced during liver failure and is known to have kidney specific mito-
genic, morphogenic, and anti-apoptotic properties.
Objective: To describe the incidence of nephromegaly in a large 
single center cohort of young BA patients awaiting liver transplanta-
tion and to evaluate the association between kidney size and renal 
function.
Methods: A retrospective cohort study of patients with BA listed for 
liver transplant from 2011 to 2020. Patients were excluded if they did 
not have a baseline ultrasound or CT scan and/or had any anomalies 
of the kidney and urinary tract. Data collection included demographic 
and clinical variables. Estimated glomerular filtration rate (eGFR) 
based on serum creatinine (Cr) was calculated using the modified 
Schwartz equation. The primary outcomes were total kidney volume 
(TKV) and TKV indexed to body surface area (BSA). Nephromegaly 
was defined as greater than the  90th percentile for TKV/BSA. Sta-
tistical analysis included descriptive statistics and linear regression 
analysis.
Results: A total of 41 patients met inclusion criteria. The mean age at 
the time of transplant was 0.99 years ± 0.54 years, 27/41 (66%) were 
female. The mean TKV/BSA was 217.82 ± 74.75ml/m2 (Figure 1, left, 
solid red line) compared to a reference population where 171ml/m2 = 
 90th percentile (dashed red line). Seventy-three percent (30/41) had a 
TKV/BSA ≥  90th percentile. The eGFR_Cr significantly correlated 
with TKV (Figure 1, right).

Conclusion: The incidence of nephromegaly in a large cohort of chil-
dren with BA awaiting liver transplantation is significant. A higher 
TKV correlated with a higher eGFR_Cr suggesting hyperfiltration and/
or resilience to renal injury during periods of stress. Future studies 
should investigate the role of HGF and nephromegaly on long term 
outcomes.
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P1-175 - Malignancies after renal transplantation in Korean 
recipients
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Background: With the number of kidney transplantations in Korea 
doubling, about 2300 cases in 2019, interest in long-term complica-
tions in transplant recipients is also increasing. Malignancy is one of 
the leading causes of death in recipients and the use of immunosup-
pressants or cancer-causing virus infection is considered as risk fac-
tors. Also, in them, it is known that the distribution and risk factors 
of cancers are different from those of the general population. So here 
we reported prevalence and risk factors of cancers in Korean kidney 
transplant recipients.
Methods: Using data from Korean National Health Insurance Service, 
we compared incidence of malignancies after renal transplantation to 
general population by standardizeds incidence ratios (SIR).
Results: Total 18854 (male:female 11173:7681, median age 47) 
patients were transplanted from 2003 to 2019, of which 1055 
(5.6%) developed cancers. Compared to general population, recipi-
ents had 2 fold higher risk (SIR 2.23, 95% confidence intervals (CI) 
2.1-2.37). In adults, highest risk cancer than general population is 
kaposi sarcoma (SIR 194.64, 95% CI 108.94-321.03) followed by 
non-melanoma skin cancer (SIR 10.05, 95% CI 7.72-12.86), kidney 
and other urological cancer (C64-68, SIR 8.8, 95% CI 7.57-10.18), 
and non-hodgkin lymphoma (SIR 8.01, 95% CI 6.28-10.07). Of 
592 patients, under 19 years old, 23 (3.9%, SIR 31.85, 95% CI 
20.19-47.79) developed cancer, of which 17(SIR 186.55, 95% CI 
108.67-298.69) were non-hodgkin lymphoma. Cancer incidence 
was the lowest within 1 year after transplantation (133 of 1055, 
SIR 1.64, 95% CI 1.38-1.95), the highest after 1-3 years of trans-
plantation (230 of 922, SIR 1.75, 95% CI 1.53-1.99), and thereafter 
gradually decreased.
Conclusion: Cancer risk after renal transplantation is higher than gen-
eral population especially under 19 years old. Also, as types of cancer 
are different from general population, close monitoring and screening 
is necessary in transplant recipients.
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P1-176 - Recurrent Anemia in a pediatric kidney transplant recipi-
ent due to Parvovirus-B19. How many episodes can be posible?

Diego Morante1, Laura Garcia  Espinosa1, Alejandro Zarauza San-
toveña1, Carlota  Fernández   Camblor1, Juan  Bravo   Feito1, 
Marta Melgosa  Hijosa1

1Hospital Universitario La Paz, Pediatric Nephrology, Madrid, Spain

Introduction: Parvovirus-B19 infection is a known cause of severe 
anemia in kidney transplant patients. Recurrences are unusual and 
imply a therapeutic challenge.
Case report: A 3-year-old male patient carrying his first living-donor 
kidney transplant (underlying disease Brachiootorenal syndrome) pre-
sented 2 months after transplantation symptomatic anemia requiring 
blood transfusion. The etiological study showed primoinfection with 
parvovirus B19 Polymerase Chain Reaction (PCR) and inmunoglob-
uline-M (IgM) positive. His baseline immunosuppressive treatment 
steroids, tacrolimus and mycophenolate-mofetil (MMF) was modified 
and mycophenolate-mofetil was temporarily suspended, with rapid 
remission. A new anemic episode 6 months later was treated with 
immunoglobulins (2g/kg total dose). Despite adjustments in immu-
nosuppression, he presented 3 more episodes (16, 24 and 40 months 
post-transplant), requiring again blood transfusions and treatment with 
immunoglobulins. After the second recurrence MMF was replaced by 
rapamycin and after the last one rapamycin was discontinued keeping 
bitherapy with tacrolimus and steroids. PCR and immunoglobulin-M 
remained persistently positive and did not become negative until 4 
years after the last recurrence. Mycophenolate-mofetil was restarted 1 
year after PCR was negative, without new recurrences. At the present 
time, 10 years after transplantation, the patient has been 6 years with-
out recurrences and remains asymptomatic with stable renal function.
Discussion: Recurrent anemic episodes secondary to parvovirus-B19 
are exceptional and can have serious consequences. Their definitive 
management is controversial. Immunoglobulins are the treatment for 
each episode and their periodic prophylactic infusion has been pro-
posed. Several schemes have been suggested to reduce immunosup-
pression without clear consensus. The persistence of PCR and positive 
IgM for long periods of time without negativization between episodes 
has been described, which makes management difficult.
Conclusion: Recurrence of parvovirus-B19 anemia on more than two 
occasions is exceptional. In these cases, PCR and IgM remain persis-
tently positive even in absence of clinical manifestations. Treatment 
is based on immunoglobulins and reduction of immunosuppression.
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P1-177 - Acute antibody-mediated rejection concurrent with pol-
yomavirus nephropathy in a transplanted patient with negative 
viremias. Is this possible?
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Introduction:  The coexistence of acute humoral rejection and 
nephropathy secondary to polyomavirus in a patient with a kidney 
transplant is an uncommon finding in standard practice, and its thera-
peutic management remains a challenge. The unexpected finding of 

JC polyomavirus nephropathy impedes the diagnosis and following 
therapeutic approach.
Case report: A 17-year-old male teenager carrying their first living-
donor kidney graft after 3 years presents worsening of renal function 
with serum creatinine increased to 1.8 mg/dl. He associated Class II 
anti-HLA donor specificity antibodies and a previous history of inmu-
nosuppresion fluctuant levels. Viremia tests systematically performed 
for polyomavirus-BK during the previous follow-up were negative. A 
biopsy is performed observing results compatible with polyomavirus 
nephropathy and concurrent acute antibody-mediated rejection. Due 
to the persistently negative viremia and viruria, we established the 
possibility of another type of polyomavirus, as the etiological agent, 
detecting JC virus it in the patient’s urine.
The coexistence of both entities requires an intricated therapeutical 
approach, in order to maintain the balance between minimizing immu-
nosuppression to treat infection without increased renal harm due to 
humoral rejection. For our patient, an endovenous immunoglobulin 
treatment (2 g/kg) and changes on their base immunosuppression were 
performed, replacing mycophenolate with rapamycin and maintaining 
previous treatment with tacrolimus and increasing steroid dosage.
Renal function improved rapidly and remains stable one year after diag-
nosis and subsequent treatment. No anti-HLA antibodies have been 
detected during follow-up.
Conclusion: Although in most cases of nephropathy secondary to poly-
omavirus, the causal agent is the BK virus. The presence of a compat-
ible biopsy with negative viremia and viruria requires ruling out the 
presence of JC polyomavirus. The simultaneous presence of this entity 
and acute humoral rejection is exceptional, poor treatment compliance 
seems to be the main risk factor. The initial treatment remains unclear 
and should be tailored to each patient.

Transplantation (including CMV, EBV & BK infections)
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atric patients undergoing kidney transplantation and its correla-
tion with epidemiological, laboratory and medication factors
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Introduction: Studies on the growth of pediatric patients after PKTx 
are difficult. This study aimed to assess the weight, height and body 
mass index (BMI) of PKTx and correlate the variations found with the 
epidemiological, laboratory and drug factors in this population, in a 
single reference center.
Patients and methods: Sixty-one PKtx (0–17yr and 11mo) were per-
formed from January 2011 to January 2020. Weight gain, height and 
BMI in 1yr were correlated with gender, age, cause of ESRD, type of 
renal therapy before PKTx, type of donor, cold ischemia time (CIT), 
delayed graft dysfunction (DGF), type of induction and maintenance 
immunosuppression, rejection, glomerular filtration rate (GFR), CMV 
infection, graft loss and laboratory variables. The Shapiro Wilk test and 
the Wilcoxon test were used.
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Results: The median age at transplant was 12yr. Males were predominant 
as well as the glomerular diseases as a cause of renal loss function, and 
of hemodialysis (HD) as pre-transplant therapy. Donation by deceased 
donor occurred in more than 98% and the median CIT was 13hr. Induction 
immunosuppression (ISS) with thymoglobulin (62.3%) and maintenance 
with tacrolimus (82%) and azathioprine (54%) were predominant. 36% 
of patients had DGF. The GFR had a median of 69.2ml (23.9-145.9ml) 
after 1yr of transplantation, graft loss occurred in six patients and death 
in only one. There were no relevant changes in laboratory tests. Multiple 
linear regression showed that the greatest height recovery was related 
to GFR and the patient’s age at the time of transplantation. The greatest 
weight recovery was related to GFR and BMI for females and the absence 
of graft loss.
Conclusion: The study found correlations consistent with the literature 
(factors that interfere: height, weight and BMI). However, due to the 
short evaluation period and the small number of participants, it was not 
possible to confirm all the correlations.
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COVID-19 mRNA vaccinations have been proven to be safe and 
effective in lowering the rates of COVID-19 related deaths and 
ICU admissions among affected individuals. Adult kidney trans-
plant (KT) recipients have lower rates of seroconversion following 
full course of immunisation, when compared to immunocompetent 
individuals.
Aim: The primary aim of the study was to assess seroconversion rates 
following a standard two-dose schedule of SARS-CoV-2 mRNA vacci-
nation in paediatric KT recipients. Secondary aims included assessing 
seroconversion rates following third dose of vaccine and identifying 
factors that impact response to vaccine.
Methods: 46 paediatric KT recipients aged 12-18 received SARS-
CoV-2 mRNA vaccination as per local protocol at a single paediatric 
centre. SARS-CoV-2 serum immunoglobulin G (IgG) was analysed 
utilising the  Vidas® enzyme linked immunofluorescence assay in a 
6- 8-week window post second and third dose of immunisation. Demo-
graphic data including age, gender, time from transplant, deceased 
versus living related transplant, maintenance and induction immuno-
suppression and additional immune modulating therapies [including 
rituximab, IVIG, anti-thymocyte globulin (ATG) and tocilizumab] was 
collected.
Results: 21 patients were eligible for the study. Seroconversion rate 
after two doses of mRNA vaccination was 58% and it increased to 76% 
after a third dose. Two individuals were assessed only after their third 
vaccine and demonstrated positive IgG. Age, sex, underlying disease, 
type and time since transplant and other immune modulating therapies 
did not impact seroconversion rates. When compared with azathio-
prine, mycophenolate mofetil (MMF) was associated with poor vaccine 

response (p value = 0.012) as were increases in prednisolone dose by 
0.01mg/kg/day (OR 1.60 95% CI1.02 to 2.54).
Conclusions: Seroconversion rate to SARS-CoV-2 mRNA vaccine in 
paediatric KT recipients following a two, and three dose vaccination 
schedule was 58%, and 76% respectively. MMF use and increasing 
increments in prednisolone dose of 0.01mg/kg/day were associated 
with poor seroconversion rates.
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Background: Post-transplant lymphoproliferative disease (PTLD) 
is a serious complication of solid organ transplant (SOT). The 
PTLD risk associated with induction immunosuppression in pedi-
atric SOT recipients in the modern era of immunosuppression has 
not been quantified.
Methods: A single-centre, retrospective cohort study of SOT recipients 
< 18-years of age between January 1, 2002 and December 31, 2015. 
Episodes of PTLD identified by biopsy were classified using the 2016 
WHO classification. Induction was defined as receiving anti-thymocyte 
globulin (ATG) and/or an interleukin (IL-2) antagonist within 7 days 
of transplant.
Results: A total of 769 children were transplanted (273 liver, 
262 kidney, 181 heart, 38 Lung, 15 small bowel or multi-organ) 
with a follow up duration of 3384 person-years. Nighty-six epi-
sodes of PTLD occurred in 81 patients. Seventy-four (78%) PTLD 
cases were EBV positive. Overall PTLD incidence rate was 23.9 
per 1000 person-years. Incidence rates were highest in lung and 
multi-organ transplants at 94.8 and 156.1 cases per 1000 person-
years and lowest in kidney recipients at 10.7 cases per 1000 per-
son-years. Medication data were available for 662 patients, 113 
patients received induction with ATG, 293 an IL-2 inhibitor and 
19 received both ATG and an IL-2. PTLD incidence rates were 
similar across induction groups (Table 1). Incidence rate ratios 
showed no difference in rates of PTLD by type of induction nor 
differs by PTLD subtype.
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Conclusion: The PTLD incidence rate was high, however, even 
those with early disease treated by adenoidectomy were included, 
and a significant number of multiple-organ, lung and small bowel 
recipients were included in the cohort, who are known to be at 
high risk. The PTLD incidence rate was not increased in children 
receiving induction with ATG compared to those receiving an IL-2 
antagonist.
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Background: The accurate and prompt diagnosis of antibody-
mediated rejection (ABMR) in paediatric kidney transplant recipi-
ents (pKTR) is vital in allowing the early initiation of treatment to 
prevent renal allograft dysfunction and loss. The important role of 
complement activation in renal transplant immunology and rejection 
has been described, especially when some pKTR can have circulating 
peripheral donor specific antibodies for years. There are limited data 
in the paediatric population identifying the presence and deposition 
of specific complement pro-inflammatory and inhibitory factors in 
suspected ABMR.
Methods: Retrospective, single-centre study of percutaneous renal 
transplant biopsies from 10 pKTR with donor-specific antibodies 
(DSA) and a histological diagnosis of ABMR, were retrieved for 
immunohistochemistry (IHC) staining between April 2017 and Sep-
tember 2017. The cases were reviewed for the expression of comple-
ment induced pro-inflammatory (SYK, C3D) and inhibitory (CD46, 
CD55, CD59) factors.
Results: CD59 staining was positive in all 10 biopsies with stronger 
staining in the peritubular capillaries and patchy staining in the proxi-
mal and distal tubules, without evidence of CD55 staining. C3D stain-
ing showed predominantly strongly positive staining in glomerular 
capillaries, and occasional patchy staining in the tubules. SYK staining 
was patchy and confined to the distal tubules. CD46 showed mainly 
patchy staining in the basement membrane and occasionally patchy 
staining in the proximal and distal tubules.

Conclusions: Our study shows the important role of complement regu-
lating proteins as biomarkers in ABMR. Positive CD59, C3D, SYK 
and CD46 staining was observed in biopsies of pKTR with ABMR, 
with varying strength and localisation. Further studies are warranted to 
evaluate their use as diagnostic and prognostic tools in ABMR, and to 
determine the potential role for complement targeted therapies.
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P1-182 - Treating refractory disseminated EBV associated post-
transplant lymphoproliferative disease – Role of CTLs

Richa  Prakash  Patil1, Marina   Charbit1, Lauréne   Dehoux1, Mar-
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Background: Post-transplant lymphoproliferative disorder (PTLD) 
secondary to Epstein Barr Virus (EBV) infection in solid organ trans-
plant recipients, even though rare, has very high mortality rate. The 
novel concept of adoptive immunotherapy in the form of EBV-directed 
cytotoxic T lymphocytes (CTLs) following reduction of immunosup-
pression, is a promising option in the treatment algorithm for man-
agement of PTLD. We report herein the first pediatric case of such 
treatment.
Case report: 6.5 year-old kidney transplant recipient, devel-
oped PTLD in the  3rd year post-transplant, in absence of EBV 
mismatch. The monoclonal gastrointestinal T and B-cell PTLD 
with leiomyoma, with initial focus at the appendix, caecum and 
terminal ileum, gradually spread to the lungs, spleen and the 
renal graft. Failure of response to the first line management, 
rituximab and intensive chemotherapy paved way to an open 
labelled trial for treatment with three alloreactive EBV directed 
cytotoxic T-cells infusions (5 x  106cells/kg/dose). Within the 
first two doses, the tumor regressed from all the sites. But it 
finally took over 2 years after the third dose, for the EBV-PCR 
to become non detectable. At last follow-up, after 10 years of her 
PTLD, she survives lymphoma-free.
Discussion/conclusions: EBV-directed cytotoxic T-lymphocyte (ex-
vivo) infusions for treatment of PTLD in solid organ recipients are 
scarcely reported in adults. Generally incorporated once the disease 
reaches a more grave stage, i.e. after the failure of the first line treat-
ment. We present herein the first pediatric case with a successful 
long-term outcome of 10 years after a trial of allogeneic CTLs in 
a very difficult to treat, severe and widespread polymorphic gastro-
intestinal PTLD after kidney transplantation. In lieu to the minimal 
adverse events without residual toxicity, this novel treatment might 
pave way to further trials considering this treatment modality along-
side the cytotoxic chemotherapy.
Key words: Post-transplant lymphoproliferative disease, Epstein-
Barr virus, Leiomyoma, EBV directed Cytotoxic-T lymphocytes
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P1-183 - Case Report: Primary lacrimal gland lymphoma - A rare 
presentation after pediatric kidney transplantation.

Mariana Gribeler  Rockenbach1, Maria Fernanda C   Camargo1, 
Paulo Koch  Nogueira2, Luciana  Feltran1

1Hospital  Samaritano  de  Sao  Paulo, Pediatric  Transplantation, 
São Paulo, Brazil
2Hospital  Samaritano  de  Sao  Paulo/UNIFESP-Escola  Pau-
lista de Medicina, Pediatric Transplantation, São Paulo, Brazil

Objective: Post-transplantation lymphoproliferative disease (PTLD) 
is the most frequent early malignant complication after pediatric 
kidney transplantation. It is a consequence of the uncontrolled pro-
liferation of lymphocytes in the immunosuppressed patient. PTLD 
involvement of ocular and ocular annexa is very rare and is limited 
to a few cases in the literature. To the best of our knowledge, this 
is the first report of primary lymphoma in the lacrimal gland after 
pediatric transplantation.
Results: Girl, 10 years old, diagnosed with sacral myelomeningocele 
corrected shortly after birth and hydrocephaly treated with a ven-
triculoperitoneal shunt at 5 days of life. She underwent a deceased 
donor kidney transplantation after 18 months of hemodialysis. Her 
pre-transplant serology was positive for Epstein-Barr virus (EBV).
After 4 years of transplantation, she developed a progressively 
increased nodule in the right upper eyelid, associated with local 
edema and eyelid ptosis. Visual acuity remained preserved (FIG-
URE). The investigation revealed a positive PCR for EBV and a 

biopsy of the left lacrimal gland revealed a monomorphic large B-cell 
lymphoma, CD20+, and the in-situ hybridization was EBV positive.
The proposed treatment was immunosuppression withdrawal, associ-
ated with Rituximab and Cyclophosphamide chemotherapy protocol. 
There was clinical improvement soon after the first cycle of medica-
tion and throughout the treatment, the child had stable renal function 
(eGFR > 60ml/min/1.73m²).
Conclusions: PTLD can bring devastating consequences for the 
graft and for the patient life, with lymph node involvement as the 
most common PTLD presentation in children. Ocular PTLD is very 
rare, and only 2 cases in adult kidney transplant patients had been 
described. The diversity of body areas in which PTLD can develop 
implies that a high degree of diagnostic suspicion should be main-
tained to guarantee a rapid and efficient therapy.
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P1-184 - Epstein Barr Virus (EBV)- associated to Smooth Muscle 
Tumor (SMT) in a renal transplant recipient: Case Report.
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EBV is associated with malignancies in patients with immune impair-
ment, even though EBV-SMT is a uncommon one. We report the case 
of 5 years old girl, with ESRD secondary to a nephrotic syndrome (WT1 
mutation). At 3,5 years old, she received a renal transplant. Induction 
with Basiliximab and maintenance: prednisone, MMF and tacrolimus. 
She had a good outcome. By the time of transplantation she was CMV 
and EBV negative. 18 month post transplanted, she presented a tongue 
mass, plasma EBV -PCR was negative. She went into surgery. Histo-
pathology suggested EBV-SMT. Stained positive for muscle cells,EBV 
PCR immunohistochemistry and in situ hybridization positive The 
tongue tumor recurred twice, and patient went into surgery again. Patient 
went into PET-SCAN that showed activity in lung, liver, spleen, kidney, 
and neck. Chest, abdomen and pelvis CT scan showed numerous masses 
in lung, liver, spleen and kidney. Because of the multifocal lesions, com-
plete resection was not possible, hepatic and pulmonary biopsy were 
obtained and histopathology was consistent for SMT. The patient discon-
tinued tacrolimus and mycophenolate and sirolimus was added.
Because some data indicated that patients CARMIL2- deficiency 
may have EBV-SMT at LMU Klinikum whole exome sequencing 
was performed for the patient, parents and brother. WT1 heterozig-
ous variant as a novo event was found, but they could not identify 
significant sequence variants that could explain Human Inborn Errors 
of immunity. Finally, immune phenotyping by flow cytometry was 
informed as normal. After 18 months, of the diagnosis new lesions 
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in her tongue, has not appeared, renal function remains stable, but 
CT scans shows not decreased in mass.
EBV-SMTs is a rare entity. The majority of them are associated 
with solid organ transplantation and HIV infection. Current treat-
ment include surgical resection, minimizing immunosuppression and 
sirolimus but further research is needed to establish the response to 
new treatments
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P1-185 - Disparities in treatment and outcome of kidney replace-
ment therapy in children with comorbidities: An ESPN/ERA-
EDTA Registry study
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Background: Data on extra-renal comorbidities in children on kid-
ney replacement therapy (KRT) is scarce. Considering its high rel-
evance for prognosis and clinical decision-making, this study aims 
to analyse the prevalence of comorbidities in European children on 
KRT and its impact on outcome and access to kidney transplanta-
tion (KT).
Methods: We included data from patients aged <20 years when 
commencing KRT from 2007 to 2017 from 22 European countries 
included in the ESPN/ERA-EDTA Registry. Comorbidities were 
registered at the start of KRT. Differences in access to KT, patient 
and graft survival were estimated using Cox proportional hazard 
regression.
Results: At least one comorbidity was present in one third (33%) 
of the 4127 children commencing KRT, and acquired cardiovascu-
lar diseases occurred most frequently. The comorbidity prevalence 
has steadily increased by 5% per year since 2007. Comorbidities 
were most frequent in patients from high-income countries (43% 
vs. 24% in low-income and 32.9 in middle-income countries). 
Patients with comorbidities had a lower access to transplantation 
(aHR 0.67, 95% CI: 0.61 - 0.74), and a higher risk of death (aHR 
1.79; 95% CI: 1.38–2.32). The increased risk of death was only 
seen in dialysis patients (aHR 1.60; 95% CI: 1.21-2.13), and not 
after kidney transplantation. For both outcomes, the impact of 
comorbidities was stronger in low-income countries (Figure 1). 
However, once transplanted, 5-year graft survival was not affected 
by the presence of comorbidities (aHR for graft failure: 1.18, 95% 
CI: 0.84-1.65).
Conclusions: Extra-renal diseases have become more frequent in 
children and adolescents on KRT and reduce their access to kid-
ney transplantation as well as survival, especially when remaining 
on dialysis. Kidney transplantation should be considered as treat-
ment of choice in all pediatric KRT patients and efforts should 
be made to identify modifiable barriers to KT for children with 
comorbidities.

Picture 1: Cumulative incidence of KT vs death as competing 
event
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P1-186 - Changes in body mass parameters in a paediatric renal 
transplant population during and after different stages of social 
lockdown during the coronavirus pandemic.
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Background and aims: Renal transplant patients are at greater risk 
of cardiovascular disease than the general population. Excess weight 
is a significant risk factor for all patients, with weight gain post-
transplant a particular concern. This study assesses if renal transplant 
patients gained excess weight during periods of restricted activity 
due to social lockdowns during the coronavirus pandemic.
Methods: This retrospective observational study of children attend-
ing the renal transplant clinic monitored changes in weight and body 
mass index over the first 12 months of the SARS-Cov-2 pandemic, 
during which multiple restrictions on socializing and school attend-
ance occurred.
Further follow-up data for the 12 month period following relaxation 
of restrictions has been gathered and analysed.
Results: 46 post-kidney transplant patients at least 6 months post-
transplant were included. 26 patients gained weight, 11 patients had 
stable weight and 9 lost weight. The mean weight z-score across 
the patient cohort increased from -0.053 at start of lockdown 1, to 
0.132 4 months post-lockdown 1, increasing further to 0.196 after 
lockdown 2. Mean BMI z-score increased from 0.633 at onset of 
lockdown to 0.788 at end of lockdown 1. Following relaxation of 
restrictions, weight z-score and body mass index remained stable, 
but did not fall to pre-restriction levels.
Conclusion: The majority of paediatric post-kidney transplant 
patients demonstrated increases in weight and BMI z-score over the 
periods of lockdown, with this weight gain sustained after restric-
tions were eased. The potential consequences of the pandemic and 
societal responses continue to emerge.
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P1-187 - Graft loss in paediatric and young adult kidney trans-
plantation in New Zealand: who is at greatest risk and when?
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Introduction: Recipient age at time of kidney transplant (KT) is asso-
ciated with graft survival and more recently, recipient age (irrespective 
of time post KT) has been associated with graft loss. We determine 
the rate of KT loss among children and young adults that were either 
transferred to adult medical services (PTA) versus receiving care under 
solely paediatric (PO) or adult services (AO).
Materials & methods: Retrospective review of all first KT recipients 
aged 0-24 years between 2000 - 2019 in NZ. Sample population and 
variables of interest were obtained from Australia and NZ Dialysis 
and Transplant Registry. Primary outcome was time to transplant loss. 
Follow-up was until graft loss, 40 years of age or end of study period, 
whichever was earliest. Confounder and effect modifier covariates were 
identified and studied using Cox proportional hazard models.
Results: 244 (PO=54, PTA=55, AO=135) KT events met inclusion cri-
teria. Median follow-up was 7.3 years. Rates of graft loss were 17%, 36%, 
and 37% for the subgroups PO, PTA, and AO respectively. Crude age 
specific graft failure rates were highest for 22 to 24 year age bracket (1.4 
per 100000 person years) with inferior outcomes starting from age 16, 
peaking at 24 and again at 32. For PTA subgroup, median age at transfer 
was 17.1 years (16.4-18.1), transplant duration at transfer was 5.2 years 
(2.2-8.5), time to graft loss after transfer was 4.6 years (1.9-6.0), with 27% 
of patients transferred to adult service losing their graft within 5 years.
Conclusions: Among first KT recipients, older adolescents and young 
adults have the highest rates of graft failure. The first five years after 
transfer from paediatric to adult services reflect a high-risk period. 
Comprehensive and coordinated adolescent and young adult care mod-
els are needed to mitigate this risk.
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P1-188 - Arterial stiffness and body composition in a racially 
diverse pediatric kidney transplant population
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Background: Kidney transplant recipients are at increased risk for 
obesity and cardiovascular (CV) disease. Studies have shown worse 
CV outcomes among African American and Hispanic recipients than 
Caucasians. Determinants of arterial stiffness and body composition 
in racially diverse pediatric kidney transplant recipients are not well 
known.

Methods: We conducted a cross-sectional study of 56 kidney 
transplant recipients 6-21 years of age and > 6 months post-trans-
plant. Augmentation index adjusted at heart rate 75 bpm (AI) 
and pulse wave velocity (PWV) were measured oscillometrically 
(Mobilograph). BMI and percent body fat (PBF) were evaluated 
using bioelectrical impedance analysis. Participants completed 
the Perceptions of Racism in Children and Youth (PRaCY) 
questionnaire, a validated measure of perceptions of racism and 
discrimination.
Results: Participants (57% male, median age 14 years) were racially/
ethnically diverse (18% White, 32% African American, 41% His-
panic, 9% other races). 49% of patients had high PWV (>90th per-
centile-for-age-and-height). Median AI was 27.0 (normal 22.2). PBF 
was 21.7% in males and 36.1% in females (normal 16.6% and 24%, 
respectively). BMI z-score was 0.59. A subset of 31 participants 
completed PRaCY; of these, 9 (29%) had high perception of racism. 
Multivariable analysis adjusted for age and sex showed BMI (β2.4, 
p 0.01) and Hispanic race (β6.2, p 0.005) independently associated 
with increased arterial stiffness (AI). History of any dialysis prior to 
transplant was associated with high PWV post-transplant (OR 6.4, 
p 0.03). High perception of racism was associated with higher PBF 
(OR 1.5, p 0.04) adjusted for BMI, age and sex.
Conclusions: Arterial stiffness is common in pediatric kidney trans-
plant recipients, particularly those with higher BMI, exposure to 
dialysis prior to transplant, and Hispanic ethnicity. Greater exposure 
to racism is associated with higher percent body fat, regardless of 
BMI. Further research is needed to elucidate how racism impacts 
metabolic and cardiovascular outcomes long-term.
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P1-190 - BK Virus Infection and Mycophenolate Mofetil Expo-
sure in Pediatric Kidney Transplant Recipients.
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Background: BK polyomavirus (BKPyV) is an important cause of 
kidney allograft dysfunction. Mycophenolate mofetil (MMF) has 
been identified as one the risk factors for BKPyV. MMF exposure 
with an area under the concentration time curve (AUC) 30- 60 mg 
h/L is an established target to prevent rejection. However, the effect 
of this level of exposure on the incidence of BKPyV infection in 
children is unknown. The aim of this study was to examine the effect 
of the exposure of MMF on BKPyV in pediatric kidney transplant 
recipients.
Design: Single center, retrospective study of pediatric kidney transplant 
recipients between 2010-2019. BKPyV infection included BK viruria (BK), 
BK viremia (BKV), and BK nephropathy (PyVAN) during the initial post-
transplant year. Mycophenolic acid (MPA) levels were measured at 1,6- and 
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12-months. Chi-square/Fisher’s exact tests and Wilcoxon Rank Sum tests 
were used to compare categorical and continuous variables respectively.
Results: 115 patients were included, of which 40 (35%) had BK, 26 
(22%) BKV, and 6 (5%) PyVAN. There was no significant difference 
in age, sex, etiology of end stage kidney disease, or cold ischemia time 
between the BK + and the BK - group. Risk factors associated with 
BKV in univariate analysis was the presence of rejection (59% vs 28%, 
p= 0.003) and younger age (8 years vs 12 years, p= 0.024). There was 
no difference in the median MMF AUC levels between the BK+ and 
BK- group (48.6 mg h/L vs 42.9 mg h/L, p = 0.5943). There was no 
significant difference in the proportion of subjects who had BK infec-
tion at median AUC values < 30 mg h/L (4/30, 13%), 30-60 mg h/L 
(20/59, 66%), > 60 mg h/L (6/19, 20%, p = 0.900).
Conclusion: Our study did not identify an association between MMF 
exposure and BKV infection in pediatric kidney transplant recipients.
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Background: Adequate immunosuppression is essential for long term graft 
outcomes after kidney transplantation (KT). Intra-patient variability (IPV) 
in tacrolimus trough levels (TTL) has been associated with increased rejec-
tion, graft loss, and de novo donor-specific antibody (dnDSA) development 
in KT recipients. This study investigated the effect of tacrolimus IPV on 
paediatric KT outcomes. METHODS: This retrospective cohort study evalu-
ated paediatric KT recipients at a single centre; The Children’s Hospital at 
Westmead. We collected TTL and calculated coefficient of variance (CV 
= SD/mean x 100) during post KT years 1-5 and examined its association 
with acute rejection and development of dnDSA. Patients who experienced 
acute rejection or developed dnDSA within 12 months were excluded from 
analysis. RESULTS: A total of 30 paediatric KT recipients (16 males; 54%) 
with a mean age of 6.0 ± 4.0 years were included. Of 28 patients, acute graft 
rejection occurred in 6 patients (21.4%). The mean tacrolimus CV was 43.7% 
± 18.6% compared to 29.9% ± 8.1% in patients who did have any episodes 
of acute rejection. Of 27 patients who were tested for de novo donor specific 
antibodies, they were detected in 13 (48.1%). The mean tacrolimus CV was 
35.7% ± 15.8% compared to 28.1% ± 8.3% in patients who did not develop 
donor specific antibodies. CONCLUSION: Acute rejection and development 
of donor specific antibodies in paediatric kidney transplant recipients appears 
to be associated with increased levels of tacrolimus IPV.
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Introduction: Cardiovascular disease remains a leading cause of mor-
bidity among children with kidney transplants. We evaluated whether 
there was an association between rapid weight gain (RWG) in the first 
year following transplantation and development of obesity and hyper-
tension among children enrolled in the North American Pediatric Renal 
Trials and Collaborative Studies (NAPRTCS) registry.
Methods: This was a retrospective analysis of the NAPRTCS transplant 
cohort; we assessed for RWG in the first year post transplant, defined as 
an increase in BMI% of greater than 20 within one year of transplant, and 
evaluated obesity and hypertension in children with and without RWG 
up to 5 years post-transplant. We evaluated three separate eras based on 
the time of first transplant (pre-2000, 2000-2009, and 2010-2021). We 
performed chi square analyses and logistic regression analyses to assess 
cardiometabolic risk factors and RWG in the first year after kidney trans-
plantation adjusting for sex, age, race, and time from transplant.
Results: The percent of children with RWG decreased across the 3 eras 
(pre-2000 37.3%, 2000-2009 23.0%, 2010-2021 12.9%). Obesity was 
significantly more common among children with a history of RWG 
following transplant, and persisted at 5 years following transplant, with 
35-45% of children with RWG having obesity 5 years following trans-
plant compared with 14-17% of children without RWG. Hypertension 
was also significantly more common in the group with RWG than the 
group without RWG at all but 3 time points. The odds of obesity in the 
RWG group compared with non-RWG was 2.2 (95% CI: 1.99-2.5), and 
the odds of hypertension was 1.06 (95% CI: 1.01-1.13).
Conclusions: RWG was significantly associated with both obesity and hyper-
tension among pediatric renal transplant recipients enrolled in NAPRTCS. 
Interventions targeting RWG following renal transplant should be evaluated 
as a potential way to improve cardiovascular outcomes in this population.
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Objective: Kidney Transplantation (KT) in infants has technical chal-
lenges and may be associated with higher complication rates and lower 
graft survival than in older patients. This study compares a single-
center results of KT recipients weighing <15 kg to those ≥15 kg.
Methods: Charts were reviewed for KT recipients from January 
2008-December 2020. Two groups were created: one with all recipients 
<15 kg, and a comparison group of an equal number of recipients ≥15kg 
who were matched according to when the transplant was done.
Results (Table1): There were 88 patients in total: 44 in each group. There 
was no difference in the rate of dialysis at transplant between the two 
groups (Table1). Living donors were used significantly more often in the 
<15 kg group (64% vs 30%, p<0.001). Intraperitoneal transplants were 
significantly more common in the <15kg group (95% vs 11%). Vascular 
complications were low in both groups and not significantly different 
(Table1). Cold ischemia time was shorter in the <15kg group (6.1 vs 9.1 
hours, p=0.003), but total OR time was significantly longer (4.2 vs 3.4 
hours, p<0.001). The <15 kg group had longer ICU and hospital stays 
and were longer to re-establish enteral feeds. Acute cellular rejection was 
more common in older children (48% vs 25%, p<0.05) There was a simi-
lar incidence of PTLD in both groups. One and five-year graft survival 
was almost identical in the two groups: <15 kg, 92% and 78%, ≥15kg 
95% and 78%. Mean follow-up was 4.9 +/- 3.7 years.
Conclusions: Our results demonstrate that KT in patients <15 kg has 
outcomes similar to those in older children and should not be considered 
an impediment to timely transplantation.

Table1: Demographics, complications, and outcomes of patients receiv-
ing Kidney Transplantation by weight group. Mean and SD given for 
parametric variables. Median and IQR given for non-parametric variables.
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Introduction: From the start of the COVID-19 pandemic, evidence 
emerged that children were less affected by SARS-CoV-2 PCR DNA 
COVID-19 positive infections, with increasing evidence showing 
immunosuppressed children were less at risk compared to immu-
nosuppressed adults. The aim of our study was to investigate how 
COVID-19 infections affected paediatric renal transplant recipients 
in the UK.
Methods: Questionnaires regarding patient demographics, transplant 
information, COVID-19 infection data and care of patients during the 
COVID-19 pandemic were sent out to all 13 UK paediatric nephrol-
ogy centres.
Results: 64 patients (72% male; 44% Black, Asian and minority eth-
nic [BAME]; 64% living donors) aged 4-19 (median 12) years and 
between 1 month – 15 years (median 3 years 1 month) post-transplan-
tation from nine centres tested positive for SARS-CoV-2 PCR DNA. 
Four centres had no positive patients. 48% presented with the clas-
sical COVID-19 symptoms (36% fever, 17% continuous cough and 
3% loss of sense of taste or smell); atypical presentations included 
diarrhoea (13%) and lethargy (13%). 31% of patients were asympto-
matic. 28% were hospitalised (median stay 2 days) which included 
asymptomatic patients admitted for other reasons. Of those admitted, 
one patient required oxygen; however, no patients required ventilation 
or intensive care admission. One child had a rejection episode as a 
complication of the infection, another child developed transaminitis 
and one child was treated for PIMS-TS, although a diagnosis was 
never confirmed. There was evidence of AKI with renal transplant 
dysfunction in 31% of patients, with increase in mean baseline plasma 
creatinine from 79.6μmol/l to 168.6μmol/l, but no patients required 
CVVH or dialysis.
Conclusion: 10.4% of the UK paediatric renal transplantation popula-
tion have had documented SARS-CoV-2 PCR DNA infections with 
28% required hospitalisation. There was increased prevalence of AKI, 
particularly after the first wave of the COVID-19 pandemic, possibly 
due to different variants, although there is no specific virological data 
to support this.
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Introduction: The clinical course of COVID-19 infection in pedi-
atric kidney transplant recipients (KTR) is milder and their sero-
logic response to the BNT162b2 mRNA vaccine is superior to adult 
KTR. The aim of our study is to compare the serologic response 
of naturally infected or vaccinated pediatric KTR to that of healthy 
controls.
Methods: The study group consisted of pediatric (age ≤ 18y) KTR 
and a control group of healthy children, with a previously confirmed 
COVID-19 infection, or having received two doses of the BNT162b2 
mRNA vaccine. Serological response was measured by anti-spike pro-
tein IgG antibody titers. Serologic response post-booster vaccination 
was additionally assessed in pediatric KTR.
Results: Fourteen children in each group had a previously confirmed 
infection. All except one KTR had mild infection. Pediatric KTR 
were significantly older with higher antibody titer levels compared to 
controls [median (IQR) age: 14.9 (11.1, 17.4) vs. 6.3 (4.5, 11.5) years, 
p=0.02; median (IQR) titer: 1695 (982, 3520) vs. 716 (368, 976) AU/
mL, p=0.03]. Twenty-four KTR and 28 controls were vaccinated. 
Eighteen (75%) of KTR became seropositive compared to 28 (100%) 
of controls (p=0.007). Antibody titer levels were significantly lower 
in KTR vs. controls [median (IQR): 803 (206, 1744) vs. 8023 (3032, 
30,052) AU/mL, p<0.001]. Fourteen KTR received a booster vac-
cination, 4 patients did not seroconvert. Antibody titer post booster 
in KTR reached similar levels to those of controls post two doses 
[median (IQR) 5923 (2295, 12,278) vs. 8023 (3034, 30,052) AU/
mL, p=0.37].
Conclusion: Serologic response to COVID-19 infection was signifi-
cantly higher in KTR compared to controls, contrary to the expected 
given their immunosuppressed status. Antibody response was higher 
in response to infection vs. vaccination in KTR, opposite of what is 
reported in the general population. Response to vaccination was lower 
in KTR compared to controls, reaching comparable levels only after 
booster vaccination.
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Context: Bowel Bladder Dysfunction (BBD) is combination of one or 
more bowel symptoms associated with Lower Urinary Tract Symptoms 
(LUTS). Close anatomical proximity and common nerve supply may 
support association between constipation and Lower Urinary Tract 
Dysfunction (LUTD).
Aim: To study association of LUTD with rectal distension and consti-
pation in 5-15 years children.

Study setting and design: Prospective observational study in tertiary 
level teaching hospital (October 2019 to April 2021).
Methods: Total 45 children with symptoms of LUTD (defined by Inter-
national Continence Society) were enrolled and assessed for constipa-
tion using Bristol stool chart, ROME III criteria and transabdominal 
ultrasound for rectal diameter. Dysfunctional Voiding Symptom Scor-
ing (DVSS) questionnaire was used for quantifying severity of LUTD. 
Response in symptoms of LUTD was assessed after 4 weeks of treat-
ment for constipation and urotherapy.
Statistical Analysis used: SPSS version 21
Results:  Mean age of subjects was 8.29±2.1 years (51.11% 
females, 48.99% males). We observed storage symptoms in 
100%, voiding symptoms in 33.33%, holding maneuvers in 42.22 
% and nocturnal enuresis in 64.44%. Constipation was present in 
22(48.88%) patients. Organic etiology for LUTS was identified 
only in 8 (17.78%) patients (rest were functional, 82.2%). Higher 
DVSS score was significantly associated with constipation. 
DVSS score >6 was seen in 20 out of 23 females, out of which 
13 (65%) had constipation(p=0.537). DVSS score >9 was seen in 
7 male patients, out of which 5 had constipation(p=0.05). Rectal 
distension (>30mm) was present in 8 patients (17.78%). Mean 
rectal diameter was higher in constipated children (25.55±6.66 
vs 21.47±5.15 in non-constipated, p=0.026). Rectal distension 
was significantly associated with organic causes (p=0.002). After 
4 weeks of treatment, response (complete or partial) was seen in 
majority symptoms (urinary frequency-93.75%, urgency-92.59%, 
incontinence-83.33%, nocturnal enuresis-82.76%).
Conclusion: Children with LUTD should be evaluated and treated for 
constipation if present, to improve response rate.
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Introduction: There is an ongoing debate whether the urine calcium/creati-
nine ratio, which can be done on a spot urine sample, in clinic is a valid sub-
stitute for a full 24-hour urine collection to assess hypercalciuria. Currently, 
there is conflicting data from several other countries, but none from Canada.
Methods: Retrospective chart review analyzed data from a cohort 
of 130 patients who attended nephrolithiasis clinic and completed a 
24-hour urine collection. 115 urine samples in 55 girls and 60 boys 
ages 4-18 were considered adequate based on urine creatinine excre-
tion >0.1 mmol/kg/day. Pearson correlation was used to assess the 
relationships between urine calcium/creatinine ratio and urinary 
citrate/creatinine ratio versus the 24-hour urine calcium excretion 
(24UCa) and citrate (24UCit) of three different weight classes (<40 
kg, 40.01 – 60 kg, >60.01 kg) and the entire cohort. Sensitivity and 
specificity values were established against the internationally accepted 
norms.
Results: Figure 1 shows a strong positive correlation between the urine 
calcium/creatinine ratio and weight adjusted 24UCa.

2New York University Long Island School of Medicine -Long Island, 
Department of Pediatrics, Mineola, USA

Background: Nocturnal enuresis (NE) occurs when the amount of 
urine made during sleep exceeds bladder capacity and the individual 
does not awaken to the signal of a full bladder, resulting in involun-
tary emptying from reflexive bladder contraction. While difficult sleep 
arousal and nocturnal polyuria are major contributors to monosympto-
matic NE (MNE), low bladder capacity from overactive bladder (OAB) 
and incomplete defecation (ID) are major contributors for non-MNE. 
This study reports the prevalence of OAB and ID in patients 5-21 years 
from 2007-April 2022 with NE occurring >1/week for >3 months.
Methods: Detailed history of diurnal and nocturnal voiding habits, 
defecation, and easy versus difficult sleep arousal was obtained. OAB 
was diagnosed if patients had >2 of the following >5 times/week: uri-
nary urgency, urge incontinence, pelvic withholding maneuvers, and/or 
urinary hesitancy. ID was diagnosed if patients had wide stools, fecal 
smearing, and/or postponement of defecation >1/week in the previous 
3 months.
Results: Of 959 patients with NE, 82% (782) manifested diurnal OAB 
and only 18% (177) had MNE. OAB accompanied NE in 77% of males 
and 85% of females. 54% of patients with MNE were male. OAB symp-
toms were elicited only on direct questioning or noticing signs of uri-
nary incontinence on perineal examination in 40% of patients. ID was 
noted in 56% of NE patients with higher prevalence in NE with OAB 
versus MNE patients (65% versus 24%). ID data was only available for 
253 patients. Nocturia and easy sleep arousal were more prevalent in 
patients with NE with OAB versus MNE.
Conclusions: NE with OAB is more prevalent than MNE. OAB symp-
toms can be missed on a cursory history and examination. The implica-
tion of this finding is that treatment of NE with OAB should address 
and manage OAB, while addressing difficult sleep arousal and/or noc-
turnal polyuria is important for MNE.
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Urinary tract infection (UTI) is the most common bacterial disease 
and a common indication for antibiotic use in children. Because of 
the difficult in early diagnosis and rising resistance to antibiotics, the 
appropriate selection of antibiotics in treating bacterial UTIs is neces-
sary to avoid the antibiotic overuse and misuse. The aim of this study 
was to compare the antibiotic susceptibility changes of UTIs with those 
before 10 years in Korea. We retrospectively identified the causative 
pathogens from these 571 samples and analyzed the change in antibiot-
ics susceptibility compared to the previous our study.
Among culture (+) 571 UTI patients, 561 (98.2%) samples were Gram-
negative strains: E. coli (89.1%), Klebsiella spp. (3.7%), Enterobac-
ter spp. (3.0%), Proteus spp. (1.4%), etc. Among 509 patients with E. 
coli cultured, the antibiotic susceptibilities were as follows: imipe-
nem, 100%; amikacin, 100%; gentamicin, 58.2%; cefepime, 95.3%; 
piperacillin/tazobactam, 93.7%; ceftazidime, 90.2%; aztreonam, 
87.4%; ciprofloxacin, 83.9%; cefotaxime, 64.2%; amoxicillin/clavula-
nate, 58.2%; trimethoprim/sulfamethoxazole, 51.7%; and ampicillin, 
21.0%. Comparing the differences in antibiotics susceptibility between 

Pearson correlation coefficients between the urinary calcium/cre-
atinine ratio and 24UCa for weight classes <40 kg, 40.01–60 kg, 
>60.01 kg, and entire cohort, showed values of 0.77, 0.88, 0.93, 
and 0.87 respectively. Sensitivity was 0.63, and specificity 0.89. 
Urinary citrate/creatinine ratio and weight adjusted 24-hour urine 
citrate Pearson coefficients for weight classes <40 kg, 40.01–60 kg, 
>60.01 kg, and entire cohort, showed values of 0.74, 0.93, 0.78, and 
0.83 respectively.
Conclusion: Urine calcium/creatinine and citrate/creatinine ratios cor-
related well with total weight adjusted calcium and citrate excretions 
in the 24-hour urine collections. Good correlation was mainly seen in 
patients with normal 24UCa excretion. However, sensitivity of Ca/Cr 
ratio was moderate and unable to accurately predict hypercalciuria in 
around 40% of cases. Due to a lower calculated sensitivity, it could 
not be recommended to replace the 24-hour urine collection to detect 
hypercalciuria.
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2003-2008 and 2015-2020, all bacteria (2003-2008, n=405; 2015-
2020 n=558); antibiotics susceptibility was significantly decreased in 
2015-2020 compared to 2003-2008 in the following antibiotics.; aztre-
onam 96.2%→87.1% (p<.001), cefazolin 81.15%→58.8% (p<.001), 
gentamicin 93.02→61.5% (p<.001), trimethoprim/sulfamethoxazole 
71.8%→55.2% (p<.001), 3rd generation cephalosporin (2003-2008 
ceftriaxone, 2015-2020 cefotaxime) 95.61%→66.1% (p<.001). ESBL-
positive rates were 116 (20.3%) among all bacteria (n=571) and 112 
(22.0%) among the E. coli (n=509), which were much higher than that 
reported among 2003-2008 data. We also found that vesicoureteral 
reflux was detected in 100 (21.6%) out of the 462 patients who under-
went VCUG, and that the more severe grade of VUR, the higher anti-
biotics resistance.
In summary, we concluded that as the antibiotic resistance of bacteria 
causing UTIs increases in Korea as time goes by, it seems necessary 
to reconsider the selection of antibiotics in treating bacterial UTIs in 
antibiotics-overused community.
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Background and Objective: Autosomal recessive disorders are prev-
alent in Pakistan, a developing South Asian country where consan-
guineous marriages are common. This study seeks to determine the 
prevalence of monogenic causes in children presenting with nephro-
calcinosis and nephrolithiasis at a dialysis and transplant centre in 
Karachi, Pakistan.
Methods: A retrospective study was conducted in children aged 1-18 
years of age presenting with nephrocalcinosis, between 2010 and 
2019. Demographic information was collected from caregivers, and 
clinical profile, laboratory parameters and stone analysis recorded 
on a pre-designed questionnaire. Next Generation Sequencing (NGS) 
was also performed to get molecular diagnosis of Primary Hyper-
oxaluria (PH).
Results: One hundred and twenty-six children were included, 
with 11 diagnosed as renal tubular acidosis, and 3 with Bar-
tter’s syndrome. Sixty-four percent were males. NGS and Sanger 
sequencing was performed on 112 children. History of paren-
tal consanguineous marriage was found in 98% of the cohort. 
Family history of stone disease was found in 34% of the cases. 
Forty-three percent and 32% presented with CKD Stage 1, and 
CKD Stage 5 respectively. Forty-one patients required dialysis at 
the time of presentation. Eighty-seven patients were diagnosed 
with PH, with mutations in AGXT gene found in 73, followed by 
GRHPR in 13, and HOGA in 1. Twenty-five patients reported 
negative for mutations.
Conclusions: Mutations noted in our cohort are different from 
those reported in the developed world. The disease poses a major 
disease burden in developing world context with the only treatment 
option of combined liver-kidney transplantation not available in 
Pakistan.
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Introduction: Morphological abnormalities of the kidney and urologi-
cal system in children with febrile urinary tract infection (fUTI) are a 
predictive factor for long-term renal prognosis. However, no data are 
available on clinical characteristics and vesicoureteral reflux (VUR) 
related to sonographic temporary renal enlargement during the first 
fUTI episode, particularly regarding whether renal enlargement is tem-
porary. Material & Methods: We conducted a multicenter cohort study 
of children who underwent renal ultrasound during their first fUTI 
episode between 2013–2020 and who were aged <7 years at diagnosis. 
Sonographic temporary renal enlargement was defined as increased 
renal length during the acute phase of fUTI following normal renal 
length after antibiotic treatment. We have a policy of administering 
voiding cystourethrography (VCUG) to children with fUTI and grade 
2 hydronephrosis, microorganisms other than Escherichia coli in urine 
culture, renal deterioration, hematuria during initial fUTI episodes, 
and recurrence of fUTI after completing antibiotic therapy for initial 
fUTI. Results: This study included 343 children (237 boys), and mean 
age at diagnosis of fUTI was 0.55 ± 0.89 years. Thirty-six children 
had sonographic temporary renal enlargement at the first episode of 
fUTI. In children with temporary renal enlargement, serum CRP lev-
els were significantly higher, and total duration of fever during their 
first fUTI was significantly longer than those without temporary renal 
enlargement. Additional analysis of 100 children receiving VCUG 
in accordance with our policy showed the proportion of children 
with VUR in the renal enlargement group was significantly higher 
than those in the nonrenal enlargement group (14/16; 88% vs 46/84; 
55%, p=0.02). Nine of 14 children with VUR (64 %) received VCUG 
because of recurrence of fUTI. Conclusions: Our results suggest that 
the new policies for VCUG dependent on whether children at the first 
episode of fUTI have sonographic temporary renal enlargement can 
be recommended.
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The aim of the study is to explore the prevalence of osteoporosis (OP) 
in patients with Crohn’s disease (CD) and kidney stones (KS).
A retrospective large-scale bioinformatics database, Information for 
Integrated Biology and Bedside depository data (i2b2) of the UF 
Health System was used to analyze the prevalence of osteoporosis in 
CD patients with KS and the general population from November 2011 
to September 2017. The i2b2 repository database runs systematic query 
searches based on ICD and CPT codes used for institutional billing. 
Statistical analysis was performed using the SASv. 9.4 software.
The total population was 1,002,357, ages 18-95 years old were 83,2910. 
Males 18-95 years were 44.7%. In the general population, the preva-
lence of osteoporosis was 0.19%, 0.27%, 0.44%, 0.68%, 0.86%, 1.06%, 
1.67% in males and 0.20%, 0.39%,0.93%, 2.55%, 5.11%, 6.70%, 9.16% 
females in the age groups 18-34, 35-44, 45-54, 55-64, 65-74, 75-84, 
>85 respectively. In the Crohn’s disease with kidney stones cohort, the 
prevalence of osteoporosis was 11.1%, 0%, 0%, 27.8%, 10.6%, 15.4%, 
0% in males and 13.6%, 0%, 24%, 26.2%, 41.7%, 44.4%, 0% in females 
in the age groups 18-34, 35-44, 45-54, 55-64, 65-74, 75-84, >85 
respectively. No patients or 0% of patient indicated osteoporosis, but 
did not exclude osteopenia. The prevalence of osteoporosis in the CD 
with KS cohort was higher in the 18-35 year old group compared to the 
85-95 year old general population in males: 11.1% vs. 1.67%(p<0.001) 
and females: 13.6% vs. 9.16%(p<0.001).
The rate of OP in patients with CD and KS is significantly higher 
than the general population, most remarkable in the population under 
35 years of age, this suggests a devastating premature aging process 
and the effects of the bowel on the kidney-bone axis. Further analysis 
including the presence of osteopenia in this population is needed to 
elucidate this finding.
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Objectives: To assess the association of clinical factors and investiga-
tion results with imaging abnormalities (ultrasound of the kidneys, 
ureters and bladder [US KUB], dimercaptosuccinic acid scan [DMSA] 
and/or micturating cystourethrogram [MCU]) and recurrent urinary 
tract infections (UTIs) in 0- to 3-month-old infants presenting with 
their first febrile UTI.
Methods: We conducted a retrospective cohort study of 0- to 3-month-
old infants with first febrile UTI admitted from 2010 to 2016. Logis-
tic regression model was used to analyze the associations of imaging 
abnormalities (US KUB, DMSA and/or MCU) (primary outcome) and 
recurrent UTI (secondary outcome), with covariates selected a priori: 
age at presentation, maximum temperature, duration of illness at pres-
entation, interval between start of antibiotics and resolution of fever, 
C-reactive protein (CRP), total white cell count on the complete blood 
count, bacteremia, white blood cell count on the urinalysis and non-
Escherichia coli (non-E coli) growth in the urine culture.
Results: There were 190 patients but 12 did not undergo routine 
imaging of the kidneys. Median age at presentation was 63 days (IQR 

41-78). There were 24 patients who had the primary outcome. Elevated 
CRP (adjusted odds ratio [aOR] 1.01, 95% confidence interval [CI] 
1.00-1.03, p=0.016) and non-E coli UTI (aOR 5.01, 95% CI 1.65-
15.24, p=0.004) were independently associated with abnormalities on 
imaging, while bacteremia (aOR 4.93, 95% CI 1.25-19.43, p=0.022) 
and non-E coli UTI (aOR 5.06, 95% CI 1.90-13.48, p=0.001) were 
independently associated with recurrent UTI.
Conclusion: Risk factors such as elevated CRP, non-E coli UTI and 
bacteremia at the first febrile UTI in 0- to 3-month-old infants may be 
useful to predict abnormal renal imaging or recurrent UTI which may 
influence management after treatment of the UTI.

Urology (including UTIs, kidney stones and bladder dysfunction)

P1-207 - A 15-year retrospective review of urodynamic studies in 
children at Red Cross War Memorial Children’s Hospital, Cape 
Town, South Africa

Thembisile Mosalakate1, Anne  Wright2, Jeanette  Raad3, John  Lazarus4, 
Justin  Howlett4, Mignon  McCulloch1, Peter  Nourse1, Ashton  Coetzee1

1University of Cape town, Child and Adolescent Health, Cape town, 
South Africa
2 E v e l i n a   L o n d o n   C h i l d r e n ’ s   H o s p i -
tal Guy’s and St Thomas’ NHS Foundation Trust, Children’s Blad-
der Clinic, London, United Kingdom
3Red Cross War Memorial Children’s Hospital, Urodynamic and Man-
ometric Unit, Cape town, South Africa
4University  of  Cape  Town, Division  of  Urology, Cape  town, 
South Africa

Background: Urodynamic study (UDS) has been demonstrated to be 
useful for the accurate diagnosis of lower urinary tract conditions and, 
presently, has become the gold standard in the diagnostic assessment 
of children with neurogenic lower urinary tract dysfunction (NLUTD). 
Despite its undeniable diagnostic benefits, the adoption of UDS into 
clinical practice in Africa has been slow. This study aimed to review 
the use of invasive UDS in children at a tertiary paediatric hospital in 
South Africa.
Methods: A retrospective analysis of 1108 UDS was conducted. Patient 
demographic characteristics, primary diagnosis, indication and urody-
namic outcomes were reviewed. Presence of urodynamic high-risk fea-
tures were documented, and a comparison was made between the first 
study and follow-up study.
Results: This study revealed increasing trends in the use of UDS 
from 2015. Referrals were from Urology (37.7%), Spinal defects clinic 
(34.4%), Nephrology (20.8%) and other departments (7.0%). The most 
common reason for referral was review of medical treatment (36.5%). 
Spinal dysraphism (58.3%) accounted for the majority of conditions 
seen. Majority (59.1%) of the patients were receiving more than one 
type of bladder treatment at the time of their first study, with clean 
intermittent catheterisation (46.5%) being the most common form of 
bladder management. 97.5% of studies were performed using transure-
thral bladder catheterization. Urodynamic diagnosis was neurogenic 
in 74.0%, anatomical (12.2%), functional (8.8%) and normal (5.0%). 
There was statistically significant improvement in bladder compli-
ance, detrusor leak point pressure and detrusor sphincter dyssynergia 
between the first study and a subsequent study following therapeutic 
intervention.
Conclusion: This study has highlighted the additional benefits 
of UDS over traditional modalities. The unique ability of UDS to 
demonstrate changes in detrusor pressures, which is a common 
reason for therapy failure, makes UDS an invaluable tool in the 
diagnosis and management of children with lower urinary tract 
dysfunction.
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P1-208 - “Spending a penny, but keeping it clean” - Reducing the 
rate of contaminated non-invasive urine samples in the paediatric 
department

Jennifer O’gorman1, Joe  Clarke1, Martin  Robinson2

1Altnagelvin Area Hospital, Paediatrics, Londonderry, United Kingdom
2Altnagelvin Area Hospital, Microbiology, Londonderry, United Kingdom

Aims: When investigating for urinary tract infection (UTI), con-
taminated samples can lead to delays to diagnosis, inappropriate 
antibiotics and unnecessary follow-up. Reported contamination 
rates for non-invasive urine samples range from 14.3-26% for clean 
catch  samples1, and from 12.2-29% when using pad  samples2,3. We 
hypothesised that our baseline contamination rate was higher than 
this, and our aim was to reduce this by 50% from baseline over 6 
months.
Methods: Data was collected weekly using a laboratory database search. 
Primary outcome measure was the number of contaminated non-invasive 
urine samples per PDSA cycle as a percentage of total non-invasive urine 
samples. Exclusion criteria: > 16 years; samples requested from other 
sources; patients with a mixed growth urine culture who were treated as a 
having a UTI based on positive microscopy or nitrate-positive urinalysis, 
clinical presentation and clinician decision-making.
Change ideas aimed at reducing the rate of contaminated non-invasive 
urine samples were introduced

1. Staff & parent focus groups
2. Introduction of an information leaflet
3. Trial of the “Quick-Wee”  method4

4. Staff education session and use of infographic
5. New method for urine pad  use3

Results: Baseline contamination rate was 42.8-47%. We demonstrated 
sustained improvement, achieving our target by PDSA cycle 3. Shift in 
consecutive data points below the median indicated non-random varia-
tion. The contamination rate in subsequent cycles remained below the 
median, however there is a tendency towards increasing contamination 
rate.
Conclusion: We used multiple small tests of change and engaged front 
line users to achieve our goal. Continuous improvement takes time 
and sustained effort. There are further change cycles planned to opti-
mise the use of urine pad samples when used as second preference, as 
well as expansion of these improvement methods to the emergency 
department.
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P1-210 - Giggle Incontinence is rare, troublesome but treatable

Sandeep Riar1

1Children’s Mercy Hospital, Pediatrics- Division: Nephrology, Kan-
sas City, USA

Background: Laughter induced daytime urinary incontinence (DUI) 
can be seen with both giggle incontinence (GI) and bladder dysfunc-
tion (BD). True GI, where DUI occurs exclusively with laughter with 
otherwise normal bladder function, is rare. In BD, DUI occurs with 
laughter but also with other activities increasing intraabdominal pres-
sure (coughing, jumping etc.). GI is often confused with BD.

Case Description: An 8-year-old girl with no medical history presented 
with DUI since age 5 years after achieving toilet-training at age 3 years. 
Sudden, moderate volume DUI with laughter (but not giggling) occurred 
weekly; smaller pre-void leakages with a full bladder occurred infre-
quently. No DUI occurred with coughing, sneezing, or jumping. Patient 
denied urgency, frequency, dysuria, bedwetting, constipation, or urine 
infections. Maternal grandmother underwent childhood urethral surgery 
with unknown details. Physical examination and urine studies were unre-
markable. Ultrasound showed normal kidneys and bladder emptying. 
Laxative and anticholinergic therapy were initiated. Symptoms persisted 
causing anxiety at school. Anticholinergic dose was increased, and bio-
feedback (pelvic floor therapy) was added. About 2 months later, patient 
experienced improvement with less frequent and smaller DUI episodes.
Discussion: Urinary incontinence is stressful for children. GI is a rare 
cause of DUI starting at age 5-7 years and mostly affects girls. Exact 
pathogenesis is unclear; a neuro-urologic disorder causing central det-
rusor instability is suspected. Wetting frequency is variable. Urgency 
is unusual but may be seen. Therapy is not standardized. Some report 
GI as a debilitating, difficult to treat condition. Non-pharmacologic 
interventions (hydration, voiding schedule, biofeedback) and medica-
tions (anticholinergic, stimulant) have been used. An initial combined 
non-pharmacologic and anticholinergic therapy did not help. Addition 
of biofeedback led to improvement. In conclusion, GI is marked by 
DUI with laughter but not giggling, urge incontinence may be seen and 
symptoms are treatable. Awareness of the difference between GI and 
BD is essential to optimize management.

Urology (including UTIs, kidney stones and bladder dysfunction)
P1-211 - evolution of children and adolescents with lower urinary 
tract dysfunction

Marcia  Riyuzo1, Mariana   Napolitano1, Henrique   Takase1, 
Soraya  Zamoner1, Liciana  Silveira2, Celia  Macedo1

1Faculdade de Medicina de Botucatu- UNESP - Univ Estadual Pau-
lista, Pediatrics, Botucatu, Brazil
2Instituto de Biociências de Botucatu- UNESP - Univ Estadual Pau-
lista, Biostatistics, Botucatu, Brazil

Objective: To evaluate the clinical and evolution characteristics of 
patients with lower urinary tract dysfunction(LTUD) and the factors 
associated with the evolution of these patients.
Methods: A retrospective study of 125 patients with LTUD. The 
patients with neurogenic bladder, lumbosacral dysrrhaphy, chronic 
kidney disease and tubulopathies were excluded . The information was 
obtained from the database.
Results: The mean age was 7.84±2,51y (5 to 15,08y) and 63.2% 
female. The symptoms were increased urinary frequency in 52.5% 
(44/84), decreased urinary frequency in 5.9% (5/84), intermittent 
incontinence in 100%, daytime incontinence in 72.6% (90/124), 
enurese in 69.4% (86/124), urgency in 37.6% (47/125), weak urine 
stream in 3.6% (3/118), disuria in 16% (7/125). Urinary tract infec-
tion has been reported in 36.3%, constipation in 52.4%, family his-
tory of daytime incontinence in 1.1% and family history bedwetting 
in13.6% of the patients. Early unfurl occurred in 30.8%. Urotherapy 
and treatment of constipation and vulvovaginitis were performed in all 
patients. During follow-up 17.6% did not return for medical appoint-
ments. Adherence to urotherapy was complete in 39.8% (41/103) and 
partial in 21.3% (22/103). In patients with daytime incontinence, 
51.4% presented disappearance of symptoms. There was no associa-
tion with constipation and family history. The mean follow-up time 
was 18 months and the mean time for symptom improvement was 9.19 
months. In patients with enuresis, 40.7% presented disappearance of 
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symptoms. There was no association with constipation and family his-
tory. There was an association with a family history of enuresis. The 
mean follow-up time was 19 months and the mean time for symptom 
improvement was 13.9 months. Adherence to urotherapy was signifi-
cantly associated with the disappearance of symptoms in patients with 
daytime incontinence.
Conclusion: Urotherapy should be reinforced in children with LTUD, 
clinical improvement occurs in more than 70% of patients, mainly in 
services that have difficulties with other treatments (physiotherapy, 
biofeedback).
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P1-212 - Non pharmacological therapy in children with bedwetting 
: is it effective ?

Jubaida  Rumana1, Azmeri   Sultana2, Md.Abdul   Qader3, 
Mohammed  Hanif4
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Background & Objective: Enuresis or bedwetting is not so uncommon 
in children though the prevalence varies according to age. Spontane-
ous remission may occur on bedwetting at a rate of approximately 
15 % per year, but management should be carried out because of its 
deep impact on a child’s emotional state, self-esteem, families, social 
daily life and global quality of life. Non pharmacological therapy is 
an appropriate initial therapy for bedwetting in which both the parents 
and children are motivated to take the behavioral approach. This study 
aims to determine the effectiveness of non-pharmacological therapy in 
children with bedwetting.
Method: A prospective observational study was carried out in chil-
dren of 5 to 15 years with the complaints of bedwetting visited the 
OPD of Asgar Ali Hospital during January 2021 to December 2021. 
Bedwetting was categorized in to primary and secondary enuresis; 
monosymptomatic and non monosymptomatic enuresis group accord-
ing to the definition of International Children’s Continence Society 
(ICCS). Also children were divided into different age group, Group 
A-5-7 years, Group B -8-10 years and Group C- >10 years, and the 
response is divided as no response - <50%, partial response-50-99% 
and complete response–100% reduction from the baseline symptom 
frequency.
Result: Among 74 patients, 28 (38%) are male and 46 (62%) are 
female, majority of them had primary enuresis 72 (97%) only 2 patients 
had secondary enuresis. Maximum was monosymptomatic 62 (83.7%), 
non-monosymptomatic were only 12 (16%). Among 32(43%) patients 
of group A,87.5% had complete response within 3 months of follow 
up, in group B total 20 (27%) patients, 40% had complete and 40 % had 
partial response but in group C, among 22 (30%) patients only 9% had 
complete and 46% had partial response.
Conclusion: Non pharmacological therapy in children with bedwetting 
showed encouraging recovery.
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P1-213 - Role of bladder diary and imaging for initial assessment 
of causes of increased daytime frequency in children. - An obser-
vational case series.

Jayati Sengupta1
1Asian Pediatric Nephrology Association, Pediatrics- AMRI HOS-
PITALS- MUKUNDAPUR, Kolkata, India

Introduction: Several functional and organic disorders of voiding 
are noted in children presenting as increased day time frequency with 
urgency .The condition is quite troublesome if associated with inconti-
nence and negatively impacts the mental health of the child. The causes 
are often difficult to ascertain clinically and may range from pollakiuria 
to complex causes and parents feel concerned and helpless as repeated 
urinary samples test negative for infections.
Methods: All children presenting to the out patient department with 
increased daytime frequency with or without enuresis were evaluated 
clinically. Routine urinary analyses, voiding bladder and bowel diaries 
and a renal ultrasound scan were advised. Based on the above findings 
further investigations like cystourethrogram, urodynamic studies were 
undertaken if required.
Results: 36 children were evaluated between November 2020 to 
March 2022.
19 were boys. 10 children had associated nocturnal enuresis. None of 
the children suffered from hypertension or diabetes. Hypercalciuria 
was noted in six children from spot urine analysis.
Bladder diary over 48 hours showed increased frequency of more 
than 15 times per day in all children. 30 had maximum voided vol-
ume as per expected bladder capacity, though most urine volumes 
were much less than expected. Total intake correlated with output 
in 100% patients. Renal ultrasound scan noted increased post-void 
residue in 60% children. 70% had increased rectal diameter suggest-
ing constipation.6 children had history of recurrent urinary infections 
and 4 had structural anomalies. 6 children needed urodynamic study.
Conclusion: Pollakiuria is one of the commonest causes of increased 
daytime frequency. Bladder diary and ultrasound are most useful in 
initial assessment of these cases.
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P1-215 - Predicting antidiuretic response to desmopressin in noc-
turnal enuresis

Sevast i   Karamar ia    Dr1,  Lien   Dossche1,  Ann   Raes1, 
Evelien  Snauwaert1, Johan Vande Walle1

1Ghent University Hospital, Pediatric Nephrology, Ghent, Belgium

Background: Nocturnal enuresis is caused by nocturnal urine produc-
tion and functional bladder capacity mismatch. ICCS suggests patient 
classification into MNE and NMNE, where MNE is likely to respond to 
desmopressin and/or alarm. This led to the misconception that NMNE 
could not benefit from desmopressin. With the recent ICCS standardi-
zation, most patients are now labeled NMNE. Desmopressin’s anti-
diuretic effect and renal concentrating response have no direct correla-
tion with bladder dysfunction and should be evaluated independently. 
Many patients have LUTS and nocturnal polyuria and could benefit 
from desmopressin in combination therapy.
Methods: Aim: identify patients in a tertiary center who might ben-
efit from desmopressin (defined as urinary osmolality (Uosmol)<850 
mOsm/l) and study the timing overnight.
Methods: retrospective analysis of 398 enuretic children who per-
formed a 24h-urine concentration profile at home (4 daytime (D1-D4), 
4 nighttime urine collections (N1-N4)).
Results: 212 children (>50%) had Uosmol<850 mOsm/l at the 1st-
night collection (N1), and would benefit from a short-term desmopres-
sin activity; however, in a significant percentage, Uosmol is low later in 
the night (181 N2, 169 N3, 167 N4), needing a longer action duration. 
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50 patients didn’t reach Uosmol>850mOsm/l over 24h, suggesting 
lower maximal renal concentration capacity of the normal spectrum 
or high 24h fluid intake.
Conclusion: Classification into MNE and NMNE is mainly blad-
der/LUTS driven and is widely accepted to predict the anti-enuretic 
effect of therapy, thus an indication for desmopressin. However, many 
patients have a combination of LUTS and abnormal circadian diu-
resis pattern. Desmopressin’s anti-diuretic effect may be expected in 
most patients with high diuresis and low Uosmol overnight. >50% of 
patients have a low Uosmol early the night, hence a therapeutic win-
dow for desmopressin. In 1/3 patients, Uosmol remains longer low, 
needing longer-acting V2-stimulation, without risk of too prolonged 
action. It is evident that desmopressin’s PK/PD characteristics do not 
fulfill these promises.
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P1-216 - Hyperoxaluria and low calcium intake in pediatrics: 
beware of diet!

Estelle  Wagner1, Charlotte   Garnier1, Laurence   Dubourg2, 
Justine  Bacchetta1

1HCL, Néphrologie pédiatrique, BRON, France
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Introduction: Secondary hyperoxaluria may be due to increased die-
tary intake of oxalate/oxalate precursors, decreased calcium intake or 
intestinal malabsorption. In pediatrics, primary genetic forms (PH) 
are the most frequent, but in adults, almost half cases of hyperoxaluria 
have a nutritional origin.
Case: We report on a 5-year-old girl, referred to our tertiary care for hyperox-
aluria. She was a single child born from non-consanguineous parents without 
familial renal history. She displayed cloudy urines in infancy; renal ultra-
sounds found multiple bilateral lithiasis. A first evaluation was performed, 
finding high levels of urinary oxalate/creatinine ratio (Ox/creatU), between 
120-304 μmol/mmol (N 17-100). Genetic analysis ruled out PH 1, 2 and 3.
A thorough evaluation was then performed because of the discrep-
ancy between overt hyperoxaluria and negative genetic testing. The 
patient also had multiple food allergies (including cow’s milk protein). 
A detailed nutritional assessment found a low-calcium diet, with only 
340 mg of nutritional calcium per day (as opposed to the recommended 
800 mg for age), only of vegetal origin (thus of lower efficiency for 
calcium intestinal absorption). She did not receive calcium supple-
mentation. Biochemical evaluation found normal renal function, and 
confirmed hyperoxaluria (Ox/creatU 132) with normal glycolate, as 
well as normal calcium, phosphate, PTH and ALP levels but increased 
1.25-dihydroxyvitamin D (350 pmol/L, N <200) and hypocalciuria 
(<0,11 mmol/L).
Dietician advice were given, aiming at normal calcium intake. Six 
months later, both 1.25-dihydroxyvitamin D and Ox/creatU normal-
ized (86 μmol/mmol and 157 pmol/L, respectively), as well as renal 
ultrasounds.
Discussion: Enteric hyperoxaluria is common in adults, but less 
frequent in children. Low calcium intake in children may be seen 
more frequently, because of increased prevalence of cow’s milk 
allergy, avoidance of dairy products and vegan diets. A thor-
ough dietetic assessment is crucial in the evaluation of pediatric 
nephrolithiasis.

Ciliopathies (including ARPKD and nephronophthisis)

P2-218 - Clinical Presentation and Outcome of Ciliopathies --- 
Birth to Teens

Sadaf Asim Awan1, Shabeeta  Amar1, Bilquees  naeem1

1National institute of Child Health/Jinnah Sindh Medical University., 
Pediatric Nephrology, Karachi, Pakistan

Ciliopathies have common but variable time of occurrence of patho-
genesis and a spectrum of underlying genetic variations
This heterogenic pattern is also translated into the clinical presentation 
of Ciliopathies. Autosomal Recessive Kidney Diseases (ARPKD) and 
cystic dysplastic syndrome related to the cystic transformation dur-
ing kidney development while Autosomal Dominant Kidney Diseases 
(ADPKD) and Juvenile Nephronophthisis (JNN) happening after renal 
development.
Considering this basic fact ARPKD present in early neonatal life and 
infancy while ADPKD and JNN have a subtle course and present at 
around first decade.
We would like to share presentation and outcome of our ciliopathies 
patients from a tertiary care under resourced region where antenatal 
diagnosis is not made many times and the limited availability of renal 
replacement therapies for young infants with ciliopathies leave the phy-
sician and parents at a hopeless point.
We managed 19 patients between2019-2021. There were 15(78.9%) 
male.
14(74%) of ARPKD and 3(16%) of JNN and 2(10.5%) of Infantile 
Nephronophthisis. Among ARPKD 4(28.5%) had antenatal pres-
entation while 10(71.4%) in the first year of life. 11(79%) patients 
of ARPKD had the first presentation with Renal failure. 5 patients 
required acute peritoneal dialysis for acute metabolic and volume con-
trol. Ultrasound findings of ARPKD were enlarged echogenic kidneys. 
Hepatic involvement among ARPKD was found in 5(35.7%). Common 
hepatic findings were moderate dilation of intrahepatic ducts, increased 
hepatic echogenicity. Extra renal manifestation were dominant in JNN. 
Ophthalmological abnormalities were found in all JNN patients fol-
lowed by Polydactyly. All patients of JNN presented with renal failure 
and are on long term dialysis awaiting renal transplant. Among the 
ARPKD 3 expired due to renal failure, 8 alive in follow up in non 
dialytic stage of CKD.
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P2-221 - A child case of nephronophthisis cause by mutation of 
CEP164 gene

Yangjie Gao1, Xiaomei  Liu1, Xuefang  Yang1, Jia  Wang1

1Beijing  Children’s  Hospital-  Capital  Medical  Univer-
sity- National Center for Children’s Health, General Ward, Beijing, 
China

Objective: To discuss the clinical manifestations and diagnostic expe-
rience of nephronophthisis.
Methods: Summarize the clinical data of one child with nephronoph-
thisis who was diagnosed by multidisciplinary consultation in the in 
the Center for Rare Diseases of Beijing Children’s Hospital，Capital 
Medical University，National Center for Children’s Health in Decem-
ber 2021.
Results: The clinical manifestations of this case were transient gross 
hematuria, persistent microscopic hematuria, progressive renal insuf-
ficiency, and cutis marmorata telangiectatica congenital. This patient 
carries a compound heterozygous mutation in CEP164.Pathological 
examination of kidney showed thrombotic microangiopathy renal 
injury combined with intracapillary proliferative glomerulonephritis 
and tubulointerstitial nephritis. After multidisciplinary consultation, 
the diagnosis of nephronophthisis was considered after comprehensive 
consideration of the clinical manifestations, pathological and genetic 
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results of the child. Further functional verification of genetic testing is 
planned to clarify the pathogenicity of compound heterozygous muta-
tions in the CEP164 gene.
Conclusions: Nephronophthisis is a rare disease, and the understand-
ing of it should be improved, especially the gene mutation of CEP164.

Ciliopathies (including ARPKD and nephronophthisis)

P2-222 - A Monoallelic IFT140 Pathogenic Variant in a Child with 
Polycystic Kidney Disease

Christian Hanna1, Sarah  Senum2, David  Sas1, Peter  Harris2

1Mayo Clinic, Pediatric Nephrology and Hypertension, Rochester, USA
2Mayo Clinic, Nephrology and Hypertension, Rochester, USA

Background:  There is broad genetic heterogeneity underlying 
polycystic kidney disease (PKD) in children, including autosomal 
dominant (ADPKD), recessive polycystic disease (ARPKD), and 
ciliopathies with more syndromic involvement. Biallelic pathogenic 
variants to IFT140, encoding the cilia-associated protein IFT140, 
cause short-rib thoracic dysplasia-9 with or without polydactyly 
(SRTD9), while a mild ADPKD-spectrum phenotype was recently 
reported in adult monoallelic individuals. We have used broad 
genetic screening approaches to analyze genetically unresolved 
childhood PKD.
Design/Methods: Genetic testing in childhood PKD patients was per-
formed at Mayo Clinic PKD Center employing a PKD/ciliopathy gene 
panel of 357 genes.
Results: We report a pediatric patient with a specific monoallelic 
large IFT140 deletion, c.1524+1418_1653-85del10.9kb (p.Gly509fs). 
She was incidentally found to have cysts in her kidneys at 11 years of 
age by a computed tomography scan performed to evaluate abdominal 
pain. Clinical genetic testing was negative for PKD1, PKD2, PKHD1, 
and HNF1B. There was no known family history of PKD, though nei-
ther of her parents had kidney imaging studies. During her last follow-
up at 15 years, she maintained a normal glomerular filtration rate, blood 
pressure, and was negative for proteinuria. Magnetic resonance of the 
abdomen revealed numerous bilateral kidney cortical cysts. The larg-
est cyst, located in the left upper kidney pole, measured 1.2 x 1.7 x 
1.7 cm. Her kidneys were above the normal 95th percentile in size 
for age/height, but small for ADPKD; height adjusted TKV = 290 
(mL/m), consistent with the Mayo Clinic Imaging classification of 1A 
for ADPKD.
Conclusion: Although monoallelic IFT140 pathogenic variants 
are associated with a mild adult ADPKD phenotype, finding 
an IFT140 deletion in a pediatric patient with multiple, bilateral 
cysts indicates that this gene should be considered when screen-
ing childhood PKD patients with a negative or positive family 
history.
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Background: Anemia is one of the common complications of chronic 
kidney disease (CKD), and is associated with various adverse conse-
quences. However, data are scant on the association between anemia 
and progression to end-stage kidney disease (ESKD) among children 
with pre-dialysis CKD due to nephronophthisis. Epidemiological infor-
mation on nephronophthisis is also insufficient.
Methods:  We estimated the incidence and prevalence rates in 
Japan based on a national database consisting of 90 children with 
nephronophthisis. In a cohort study of pre-dialysis children, we exam-
ined the association of hemoglobin levels with risk for progression to 
ESKD, defined as receiving renal replacement therapy, using a Cox 
proportional hazards regression adjusted for age, sex, extrarenal mani-
festations, hypertension and estimated glomerular filtration rate.
Results: The estimated incidence/prevalence rates of nephronophthisis 
were 0.32/3.4 per million age-related population. The analytical cohort 
included 62 children with available baseline hemoglobin data. Among 
them, median age at the first hospital visit was 9.0 (interquartile range: 
6.1–12.1) years and mean ± SD baseline hemoglobin level was 10.7 ± 
2.9 g/dL. Forty-seven children progressed to ESKD during the follow-
up period. A crude rate of ESKD progression was 0.26 per patient-year. 
There appeared to be a trend toward higher risk for progression to 
ESKD across lower hemoglobin level. The hazard ratios (95%CI) for 
progression to ESKD were 1.67 (1.01–2.76), 1.37 (1.02 to 1.83), 0.81 
(0.68–0.96), and 0.69 (0.5 to 0.95) at hemoglobin levels 8.0, 9.0, 11.0, 
and 12.0 g/dL, respectively (reference: 10.0 g/dL) [Figure].

Conclusions: The incidence and the prevalence of nephronophthi-
sis in Japan might be lower than other countries. Anemia was asso-
ciated with high risk for progression to ESKD among children with 
nephronophthisis.

Ciliopathies (including ARPKD and nephronophthisis)

P2-226 - Height trajectory during the pretransplant period in chil-
dren with nephronophthisis
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Background: Although height gain is one of the main goals in the 
management of nephronophthisis in children, height trajectory before 
kidney transplantation is not well described.
Methods: In a national cohort of 73 predialysis and dialysis patients 
with nephronophthisis aged ≤18 years between 1997 and 2018, we 
estimated the 3-year height trajectory until kidney transplantation 
using linear mixed-effects models stratified by baseline height SD 
score, age, estimated glomerular filtration rate (eGFR) and growth 
hormone (GH) therapy. In GH analysis, we restricted the cohort con-
sisting of 45 patients who experienced short stature (height <-2 SD).
Results: Median age at the first hospital visit was 9.0 (interquar-
tile range: 5.7–12.1) years and mean baseline height SD score was 
-1.7 ±1.7. Among 45 patients with short stature, 20 (44%) received 
GH therapy. As a whole, a decreasing trend in height SD score was 
observed. Baseline height <-2SD had a stable trajectory compared 
with ≥-2SD. Younger age <6 years showed a steeper decline in 
height SDS score than ≥6 years old. eGFR <15 mL/min/1.73m2 was 
associated with mild decline compared with ≥15 mL/min/1.73m2. 
Patients receiving GH therapy gained height compared with those 
who did not [Figure]. After excluding 4 patients with skeletal com-
plications (1 Jeune syndrome, and 3 Sensenbrenner syndrome) as 
sensitivity analyses, consistent results were observed.

Yuko  Shima1, Wataru   Shimabukuro2, Hironobu   Mukaiyama3, 
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Previously most cases of autosomal recessive polycystic kidney disease 
(ARPKD) are thought to have severe symptoms in the neonatal period 
with renal dysfunction. But recent advances in genetic analyses have 
made it possible to diagnose mild cases with ARPKD. Therefore, it is 
presumed that there are a considerable number of undiagnosed mild 
cases with ARPKD.
Patient: The case is a 16-year-old woman. A small renal cyst was 
pointed out by fetal echo and was introduced to our hospital at the age 
of 1 month. She had no family history of cystic kidney disease and has 
regularly performed blood tests and image evaluations of renal cysts. 
Genetic analysis performed at the age of 6 identified two presumed 
pathological variants of the PKHD1 gene (c.7091T> A, c.9629C> G) 
and diagnosed as ARPKD.
Objectives of the study: To clarify the long-term disease course of the 
patient with mild ARPKD.
Methods: We show the progress of renal and liver functions, and 
MRI images of renal cysts over 16 years. In addition, the correlations 
between the PKHD1 gene variants and clinical phenotypes have also 
been investigated.
Results: At present, there are gradual enlargement and increase of renal 
cysts, but the renal function is normal. And no hypertension and liver 
signs were observed at the latest observation.
Conclusion: In ARPKD, it is important to observe carefully and share 
mild and moderate cases, considering the awareness and dissemination 
of the disease concept and future drug treatment targets.

Ciliopathies (including ARPKD and nephronophthisis)

P2-232 - Clinical polymorphism Barakat syndrome

Natalia  Zaikova1, Serghei   Morozov1, Marina   Aksenova1, 
Vladimir  Dlin1
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Barakat Syndrome (MIM#146255) is a rare autosomal dominant dis-
ease caused by GATA3 gene mutation and manifested by hypoparathy-
roidism (H), sensorineural deafness (D), and renal disease (R). HDR 
syndrome characterized by high clinical variability and prognosis.
We present two patients with different phenotypes of Barakat 
Syndrome.
Patient 1st is a 12 old boy with antenatally diagnosed cystic kidney 
dysplasia, congenital deafness and hypoparathyroidism manifested at 
age of 1 year (hypocalcemia, hypomagnemia, hyperphosphatemia). He 
developed CKD at age of 12 years, his eGFR is 67 mL/min/1.73m2
Patient 2nd is a 7-years old boy with cystic kidney dysplasia (revealed 
antenatally) and bilateral vesico-ureteral reflux grade III (diagnosed 
at age of 1 year) and kidney scars development (DMSA -scan). An 
increase in blood creatinine level has been noted since birth, and now 
his eGFR is 25,5 mL/min/1.73m2. The boy also had congenital deaf-
ness, but hyperparathyroidism with normal calcium blood level during 
all time of observation.

Conclusions: Height gain is poor during the pretransplant period 
in nephronophthisis. However, baseline height <-2SD and eGFR 
<15 mL/min/1.73m2 may be associated with milder height loss. GH 
therapy may contribute to height gain.

Ciliopathies (including ARPKD and nephronophthisis)

P2-228 - Long-term clinical features of mild case with autoso-
mal recessive polycystic kidney disease (ARPKD) diagnosed by 
genetic analysis
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De novo heterozygous mutation in the gene GATA3 was detected in 
both patients.
Our observations demonstrate an antenatal presentation of GATA3-
related cystic kidney diseases, variability of clinical phenotypes 
and different kidney prognosis of patients with Barakat Syndrome. 
The syndrome should be suspected in cases of early high-grade 
deafness and kidney disease presentation for the purpose of early 
diagnosis and appropriate therapy including the prevention of CKD 
progression.

Ciliopathies (including ARPKD and nephronophthisis)

P2-233 - Screening for treatable manifestations of ADPKD diag-
nosed in childhood - a multicentre study
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Introduction: Children with ADPKD are identified incidentally fol-
lowing abdominal ultrasound or due to parental choice for screening 
in affected families. Once identified, regular measurement of blood 
pressure and proteinuria, treatable manifestations of ADPKD are 
recommended.
Aim of the study: To assess the prevalence of treatable manifestations 
of kidney involvement in an unselected cohort of children/adolescents 
with ADPKD.
Material and methods: A multicentre, cross sectional study of 227 
ADPKD children/adolescents identified at ten pediatric nephrology 
centres was performed. Initial diagnosis was made in 30% before 5yrs, 
in 24%, 29%, 18% between 5-10, 10-15, >15yrs of age respectively. 
Kidney involvement was assessed at a mean age of 12.8 yrs (0.24-
20.8yrs) by ultrasound, hypertension (HP) by office BP measurements 
and ABPM, albuminuria by laboratory assessment of morning urine 
samples, eGFR by modified Schwartz formula.
Results: Kidney ultrasound demonstrated at least 3 kidney cysts >1cm 
in size in 137/206 (66.5%) children, including 69 children (33.5%) with 
≥10 visible kidney cysts. Hypertension, diagnosed by office BP meas-
urements, was present in 32.7% (67/205) of subjects; 25.8% (53/205) 
of measured systolic values and 14.1% (29/205) of diastolic values 
exceeded the  95th centile. Elevated (≥95 centile) values of 24hr mean 

arterial pressure (MAP) was found in 13.9% (12/86), 24 hr SBP in 
18.6% (19/102) and 24hr DBP in 10.8% (11/102) of tested subjects. 
Night SBP and DBP exceeded  95th centile in 24.5% and 17.6% of chil-
dren. Albuminuria >20mg/l was present in 33.3% (27/81) and eGFR 
<90ml/min/1,73m2 in 20.3% (27/133) of the studied subjects. Thirty 
one percent (71/277) of the cohort received antihypertensive treatment.
Conclusions: 1. A large proportion of paediatric subjects with a posi-
tive family history fulfil adult imaging criteria for the diagnosis of 
ADPKD.
2. Childhood ADPKD is not universally asymptomatic as a signifi-
cant proportion of children demonstrate hypertension, albuminuria or 
decreased eGFR which require management.

Ciliopathies (including ARPKD and nephronophthisis)

P2-234 - Lack of fibrocystin results in progressive kidney and liver 
disease associated with pathogenic STAT3 activation in murine 
Pkhd1-knockout
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Objectives: Loss of fibrocystin function causes autosomal recessive 
polycystic kidney disease (ARPKD) associated with epithelial defects, 
cyst formation and fibrosis of kidney and liver. Variable outcome of the 
disease in children is attributed to the type of mutation of both alleles of 
the PKHD1 gene and genetic background. So far, study of fibrocystin 
function in mouse kidney was hampered by mild cyst development and 
late onset in available Pkhd1-knockout animals. Here, we re-analyze 
the kidney phenotype in female Pkhd1-knockout mice of different age 
in a defined background strain and observe consistent characteristics 
and hallmarks of disease development.
Methods: Targeted mutation Pkhd1-knockout mice in BALB back-
ground were maintained within the line, and kidneys of females, 
homozygous and heterozygous for the Pkhd1-knockout allele as well 
as wildtype, analyzed histologically at 3, 6 and 9 months of age with 
serum and urine samples taken before preparation. We compare epi-
thelial defects to induced renal epithelial cells (iRECs) with Pkhd1-
knockout and re-expressors derived from the very mouse line.
Results: At 6 and 9 months of age, relative kidney and liver weights 
were massively increased in homozygous Pkhd1-knockout mice as 
compared to heterozygous and wildtype controls. In kidney, cyst 
formation at the corticomedullary border led to a significantly 
increased cystic index in knockout mice associated with pronounced 
macrophage recruitment and fibrosis peaking at 9 months. In addi-
tion, proliferation markers were significantly enhanced and nuclear 
localization of phosphorylated STAT3 was observed in cyst lining 
epithelia. Induction of STAT3-dependent signaling was addressed 
in cystic mouse tissue and in stimulated Pkhd1-knockout and fibro-
cystin re-expressing iRECs.
Conclusions: Maintenance in defined BALB background leads to a 
murine Pkhd1-knockout model showing progressive renal cyst for-
mation with fibrosis and activation of STAT3 signaling, allowing 
analysis of disease related mechanisms and testing of therapeutic 
interventions.
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P2-235 - Variability in response to iron sulfate therapy in children 
with chronic kidney disease and anemia
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Anemia is a common complication of CKD in children and oral 
iron, usually ferrous sulfate, is recommended as the initial therapy. 
However, response to iron therapy in children with pre-dialysis CKD 
remains poorly investigated.
We reviewed medical records of children with CKD stages I-IV from 
two New York metropolitan area medical centers (2010 to 2020) who 
met KDIGO definition of anemia and were treated with iron sulfate. 
Response to therapy was assessed by improvement of anemia, resolu-
tion of anemia using KDIGO definition, and changes in iron status (the 
latter was also used as a measure of compliance). Potential predictors 
and correlates of treatment response were assessed using univariate 
and multivariate (adjusted for age, sex, and GFR) regression analyses.
Study criteria were met by 65 children (35 males) with average time 
between visits 102 days. The average GFR was 52.1 mL/min/1.73m2, 
and 40.7% had glomerular CKD. Following iron therapy, hemoglobin 
improved from 10.2 to 10.8 g/dL (p<0.001), hematocrit from 31.3 
to 32.8% (p<0.001), serum iron from 49 to 66 mcg/dL (p<0.001), 
transferrin saturation from 16 to 21.4% (p<0.001). There was an 
insignificant decrease of serum ferritin (55.0 to 44.9 ng/mL). Anemia 
has resolved in 29.3% of children. No improvement in hemoglobin/
hematocrit was seen in 35% of children, and no transferrin saturation 
improvement in 26.9%. There was no correlation between changes in 
hemoglobin and changes in transferrin saturation/serum iron. A nega-
tive correlation between changes in hemoglobin and changes in ferritin 
(r=-0.37, p=0.03) was observed. Children with more severe anemia 
and lower alkaline phosphatase at baseline had better response to iron 
therapy (p<0.001).
Thus, anemia was resistant to the initial course of iron sulfate therapy 
in approximately 30% of children with CKD in this cohort. Resistance 
did not appear to be related to non-compliance or disease severity but 
could be related to CKD-mineral and bone disorder.
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Introduction: There currently is limited ability to diagnose and predict 
the progression of chronic kidney disease (CKD) in children using bio-
markers. Growth differentiation factor-15 (GDF-15) has been identified 
as a promising biomarker of the proceeding of CKD in adults. High 
serum levels are associated with an increased risk of CKD progression.
We investigated the association of serum GDF-15 levels with CKD 
progression in children, using large European CKD cohorts. We addi-
tionally considered urinary epidermal growth factor (uEGF), a recently 
identified independent biomarker of pediatric CKD progression.
Methods: We performed a post hoc analysis of the Cardiovascular 
Comorbidity in Children with CKD (4C) study, which prospectively 
followed children aged 6–17 years with baseline estimated glomerular 
filtration rate (eGFR) of 10–60 ml/min/1.73  m2. GDF-15 levels were 
measured in archived serum samples collected from 671 patients within 
6 months of enrollment.
The composite endpoint of CKD progression included the start of 
kidney replacement therapy, 50% eGFR loss, or eGFR <10 ml/
min/1.73m2.
Results: In a Cox proportional hazards model, higher GDF-15 levels 
were associated with an increased risk of CKD progression (HR 1.66; 
95% CI 1.20–2.11) independent of age, sex, baseline eGFR, proteinu-
ria, and systolic blood pressure. Adding GDF-15 and uEGF individu-
ally to a model containing these variables significantly improved the 
C-statistics, indicating improved prediction of the risk of CKD progres-
sion. The addition of both markers together improved the C-statistic 
even further, demonstrating the advantage of combining GDF-15 and 
uEGF to improve the prediction of CKD progression in children.
These results were externally validated in 222 children of 
the ESCAPE trial cohort, confirming the independent improvement of 
predictive models by GDF-15 and uEGF.
Conclusion: Serum GDF-15 and urine EGF levels provide comple-
mentary information on the risk of CKD progression in children and 
might be included in future prognostic biomarker panels aimed at per-
sonalized, risk-stratified management of pediatric CKD.
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Background: Advanced stage of CKD may cause ocular disorders for 
many reasons and ocular complications due to disease process cause 
significant loss of vision.
Objective: To find out the ophthalmological changes in children with 
advanced stages of CKD and compare the findings among the differ-
ent stages
Methodology: This cross-sectional study was carried out in department 
of Pediatric Nephrology, department of Ophthalmology, in a tertiary 
care hospital from January 2020 to July 2021.CKD was categorized 
into stage III to stage V (D) according to glomerular filtration rate 
(eGFR) by using revised Schwartz formula. CKD patients aged 5-18 
years who fulfilled the inclusion criteria were enrolled and children 
with previous eye abnormalities were excluded. All patients underwent 
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a detailed ophthalmological examination, which was done by same 
experienced ophthalmologist.
Results: Among 92 patients male: female ratio in CKD was 1.97 
(61):1(31) and mean age 12.1±3.68 years. Twenty-nine patients had 
impaired visual acuity. Decreased visual acuity was observed in left 
eye and right eye was 59.8% and 54.34% respectively. Lid edema was 
present in 20.7% patients (p<0.001). Conjunctival pallor was found 
in 56 patients (60.9% of total eyes). In CKD stage V(D) group nine 
patients (9.8% of total eyes) were diagnosed as dry eyes (p=0.003). 
Seven patients (7.6%) had conjunctival congestion. Significantly higher 
level of serum phosphate, calcium × phosphate was found in the patient 
having conjunctival congestion and hypertensive retinopathy. Mean 
intra ocular pressure was in normal range. Fifteen patients (16.3% 
percent of total patients) had hypertensive retinopathy; significantly 
in hemodialysis group. Scatter diagram showed left visual acuity had 
weak positive significant correlation with serum phosphate (r=+.312, 
p=0.002) and calcium x phosphate (r= +.222, p=0.033).
Conclusion: Hypertensive retinopathy was significantly higher in CKD 
stage VD andhigher calcium × phosphate was found in the patient hav-
ing conjunctival congestion and hypertensive retinopathy.
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Introduction: Secondary hyperparathyroidism (SHPT) is commonly 
seen in children with chronic kidney disease (CKD) and substan-
tially contributes to morbi-mortality. Cinacalcet has been licensed for 

children on dialysis above 3 years. Safety and efficacy of cinacalcet in 
children below 3 years is unknown.
Methods: We performed an ESPN and ERKNet survey on the use of cina-
calcet in children below 3 years of age from 2011 to 2021. Eight centers 
treated patients below 3 years of age, and provided 3 monthly retrospective 
chart analyses of 26 children. Data are median and interquartile range.
Results: At a median age of 19(13–27) months, 26 patients (CAKUT 
n=11, ARPKD 5, congenital nephrotic syndrome 3, others 7) received 
cinacalcet for SHPT and hypercalcemia. At start of cinacalcet serum PTH 
was 792(411–1397) ng/L, corresponding to 12(6-20) times the upper 
limit of normal (ULN), calcium 2.56(2.43–2.75) mmol/L, phosphate 
1.5(1.2-1.7) mmol/L, phosphate z-score -1.7(-3.2-0.6). Total ALP was 
660(492-905) IU/L, and 25-D 69(50-89) nmol/L. Initial cinacalcet dose 
was 0.4(0.2–0.8) mg/kg/day, maximal dose during the follow-up period 
of 1.4(0.9–1.8) years was 1.0(0.5–1.2) mg/kg/day. PTH decreased sig-
nificantly within 9 months (p=0.008), to 62(32–227) ng/L (1.8 (0.4-3.3)-
fold the ULN at the last follow-up (p<0.0001). Median serum calcium, 
phosphate, ALP and 25-D remained stable, but eight infants developed 
11 hypocalcemic episodes <2.1mmol/L, of which 6 infants had 9 epi-
sodes of hypocalcemia below 2.0 mmol/l. One child suffered from a 
hypocalcemia-related convulsion, due to non-adherence to calcium sub-
stitution. Cinacalcet was discontinued in 3 of the eight children. Preco-
cious puberty was reported in two children.
Conclusion: Cinacalcet given at relatively high doses allows for efficient 
control of SHPT in children on dialysis below 3 years of age. Meticulous 
control of serum calcium and calcium balance is mandatory in rapidly 
growing infants, possible endocrine changes should be considered.
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Background: Nephrotoxicity due to intensive oncological treatment 
may occur later in life of childhood cancer survivors (CCS). However, 
long-term follow-up studies are limited. This study aimed to evaluate 
glomerular dysfunction among very long-term CCS in comparison with 
matched controls from the general population.
Mehods: In the Dutch Childhood Cancer Survivor Study (DCCSS)-
LATER 2 renal study, a nationwide cross-sectional cohort study, 1024 
CCS ≥5 years after diagnosis, aged ≥18 years at study, treated between 
1963-2001 with nephrectomy, abdominal radiotherapy, total body 
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irradiation (TBI), cisplatin, carboplatin, ifosfamide, high-dose cyclo-
phosphamide or hematopoietic stem cell transplantation participated. 
In addition, 500 age- and sex matched controls from Lifelines partici-
pated, a prospective population-based cohort study in the Netherlands. 
The glomerular filtration rate (GFR) was estimated with the CKD-EPI 
2012 equation including creatinine and cystatin C. Albuminuria was 
defined as an albumin-to-creatinine ratio >3 mg/mmol.
Results: At a median age of 32.0 years (interquartile range 26.6-37.4), the 
GFR was <60 ml/min/1.73m2 in 3.7% of CCS and 0% of controls. Ten 
(1.1%) CCS had end-stage renal failure. Chronic kidney disease (CKD) 
according to age-thresholds (i.e. GFR respectively <75 for age <40 years, 
<60 for 40-65 years, and <40 for >65 years) was 6.6% in survivors vs. 0.2% 
in controls. Albuminuria was found in 16.2% of CCS and 0.2% of controls. 
Risk factors for CKD based on multivariable analyses were nephrectomy 
(odds ratio (OR) 3.7, 95%CI 2.1-6.4), abdominal radiotherapy (OR 1.8, 
95%CI 1.1-2.9), ifosfamide (OR 2.9, 95%CI 1.9-4.4), cisplatin >500 mg/
m2 (OR 7.2, 95%CI 3.4-15.2). For albuminuria, risk factors were TBI (OR 
2.3, 95%CI 1.2-4.4), abdominal radiotherapy >30 Gy (OR 2.6, 95%CI 1.4-
5.0) and ifosfamide (OR 1.6, 95%CI 1.0-2.4). Hypertension and follow-up 
≥30 years were associated with glomerular dysfunction.
Conclusion: Lifetime monitoring of glomerular function in CCS 
exposed to the identified risk factors based on this study is warranted.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-240 - Chronic kidney disease in children in Algeria
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Background: chronic kidney disease is a serious public health problem, 
it considerably alters the quality of life of affected children. Current epide-
miological data remain insufficient despite all the interest of this pathology.
Méthods: A descriptive retrospective study of 170 children followed in 
nephropediatrics consultation, for chronic renal failure stage 3,4 and 5, 
over a period of 5 years, from 2017 to 2022. The inclusion criteria were 
age below 18 years and a clearnce (shwartz) below 30ml/min/1.73mɜ
Résults: 170 cases were collected; more than half were in terminal stage of 
kidney disease. Third of our patient’s age was less than 5 years old, with an 
average age of 6 years. The sex ratio was 1.5. Inbreeding was present in more 
than 30% of cases. The main reason of consultation was short stature and ane-
mia. The most found etiologies were CAKUT and hereditary tubulo interstitial 
damage and vesico-ureteral reflux wich was the dominant found uropathy. 
Extrarenal purification was performed in more than 30% of patients, peritoneal 
dialysis was the preferred mode in our country, more than 60% of dialysis 
patients were in CAPD mode. Kidney transplantation was performed in only 
4% of cases. Mortality is around 10%, most often of cardiovascular origin.
Conclusion: chronic kidney disease es a real challenge, inventory is an 
important step to define needs in countries where the speciality of pedi-
atric nephrology should be developed, because of the increased number 
of new cases. Peritoneal dialysis had improved the life expectancy even 
for the small wight patients.hight mortality rate is caused by insufficient 
practice of kidney transplantation in our country.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-241 - Experience of parathyroidectomy in children with 
Chronic Kidney Disease Metabolic Bone Disease (CKD-MBD) on 
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Ming Jie Chuah1, Hai Liang  Tan1, Jia Yi  Tham1, Yok Chin  Yap1

1Woman and Children Hospital Kuala Lumpur, Paediatric Nephrol-
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Background: Children with CKD-MBD develop significant complica-
tions. Growth failure and bone deformity are unique among children 
in addition to bone pain and fractures that occur in adults. Treatment 
includes controlling hyperphosphatemia, dietary modification, phar-
macological agents, and surgery.
Results: We describe 5 patients with end stage kidney disease who 
have secondary hyperparathyroidism and underwent parathyroidectomy 
in our center from 2016 to 2022.
Median age during surgery is 10.2 (IQR 8.0-13.0) years with dialysis dura-
tion of 5 (IQR4.0-6.5) years. All of them have renal dystrophy and 3 of 
them were wheelchair bound. Four patients were on peritoneal dialysis with 
dialysate calcium content of 1.25mmol/L and one on Haemodialysis. Preop-
erative serum level of calcium was 2.4 (IQR 2.1-2.4)mmol/L, phosphate1.8 
(IQR 1.1-1.9)mmol/L, alkaline phosphatase 1524 (IQR 1230-2135)IU/L, 
and intact parathyroid hormone 145.0 (IQR 56.9-233.5)pmol/L respectively. 
Despite all patients receiving phosphate binders, Vitamin D analogs and 
calcimimetics, secondary hyperparathyroidism progressed.
Four patients underwent total parathyroidectomy of which two under-
went simultaneous auto transplant. One patient had 3 parathyroid 
glands removed as the fourth gland was not found. There was no vocal 
cord damage or bleeding postoperatively. All patients required intrave-
nous calcium infusion for 5 (IQR 3.5-6.0)days and duration of hospital 
stay is 13 (IQR 8-14)days.
At 3 months post parathyroidectomy, the serum level of calcium was 
2.3 (IQR 2.1-2.4)mmol/L, phosphate1.0 (0.7-1.5)mmol/L, ALP level 
505 (IQR 400-1050). PTH markedly reduced to 0.7 (IQR0.4-1.2)
mmol/L. One patient developed hypocalcemia seizure at 5 months 
post parathyroidectomy due to non-adherence to calcium and vitamin 
D supplements. For 3 patients that followed up for one year, there was 
significant improvement in median height with z score from -3.9 to -3.3 
in three patients. They are not wheelchair bound anymore.
Conclusion: Parathyroidectomy is a safe procedure in children 
with secondary hyperparathyroidism which is refractory to medi-
cal therapy. It results in increased growth and improvement of bony 
deformity.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-243 - Hypothyroidism in children in chronic kidney disease

Aditi Das1, Abhijeet  Saha2

1KALAWATI SARAN CHILDREN’S HOSPITAL- NEW DELHI, PEDI-
ATRICS, NEW DELHI, India
2Kalawati Saran Children’s Hospital and Lady Harding Medical Col-
lege- New Delhi, Pediatric Medicine- Division of Pediatric Nephrology, 
New Delhi, India

Introduction: Hypothyroidism is the state of low level of thyroid hor-
mones in circulation, leads to inadequate neurologic, metabolic effects at 
target organ. In overt hypothyroidism, according to age-wise cut-off, there 
is low serum free T4 (FT4), raised thyroid stimulating hormone (TSH) 
levels. In subclinical hypothyroidism (SCH) there is elevated serum TSH 
level with normal FT4. Prevalence of SCH is reported around 2% in chil-
dren. In children epidemiological studies on hypothyroidism especially in 
chronic diseases like chronic kidney disease (CKD) is scarce.
Objective: To determine the prevalence of hypothyroid cases (overt 
and subclinical) and to analyse their clinical and biochemical param-
eters in chronic kidney disease patients in pediatric age group.
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Methodology: Single center cross-sectional study conducted at Pediatric 
Nephrology Division in Kalawati Saran Children’s Hospital, New Delhi, 
India. Data of the patients (Age 1year to 18years) visited in pre-transplant 
clinic from January 2020 - January 2022, were collected and reviewed. 
Diagnosed cases of CKD (all stages) were included. Their demographic 
details, clinical data, baseline laboratory investigations were recorded. All 
patients’ thyroid functions were evaluated by electrochemiluminescence 
method and Anti-TPO antibody level was sent. SPSS version 23.0 was 
used for analysis.
Results: Convenient sample size was 35. The baseline clinical and 
laboratory parameters were depicted in table-1.

Overall 17.1% cases had SCH, 8.6% cases had overt hypothyroidism. 
Maximum SCH cases were found in CKD stage 4, and overt hypo-
thyroid cases were found in same frequency in CKD stage 3, 4 and 5. 
Maximum hypothyroid cases were found when spot urine protein cre-
atinine ratio was >2mg/mg. All cases had antiTPO antibody negative.
Conclusion: The exact correlation of hypothyroidism in children with 
CKD is yet to be established. Our study revealed significant proportion 
of hypothyroid cases (both subclinical and overt) in advanced CKD 
stages and with high proteinuria. Studies with large sample size are 
necessary for confirmation.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)
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Background: Medical appointment adherence (MAA) is associated with 
better patient outcomes. Longitudinal studies on adolescents/young adults 
(AYAs) with various pediatric-onset chronic conditions are scant.
Methods: We evaluated MAA in AYA over 11 years as: attended, can-
celled, or no show to single or multiple same-day appointments in a longi-
tudinal cohort study and correlated MAA to social determinants of health 
by estimating multinomial logit models that controlled for patient, disease, 
and appointment characteristics. This IRB-approved study was conducted 
at the University of North Carolina Hospitals[GDB1] .
Results: AYAs’ characteristics: 14.4±5.5 years old, 48% female; 37% Cau-
casian; 47% African American; 12% Latino; private insurance 45%; Medic-
aid only 34%; Medicaid/Medicare 7%; self-pay 7% and Tricare/military 4%. 
The 375 AYAs had 42,682 appointments over 30,985 patient-days. Mean 
time between appointments was 31 ± 45 days. MAA rates of attendance, 
cancellation, and no show were 67%, 21%, and 12%, respectively.
Statistically significant findings on multinomial logit regression mod-
els revealed that no-show rates (relative to attendance) were 7.8 and 
5.0 percentage points (ppts) higher among African Americans than 
Caucasians[GDB2] [MOU3], depending on per-day appointment con-
centration. On multi-appointment days, Latinos were 5.2 ppts more 
likely than Caucasians to no-show vs. attend. Females were 2.8 ppts 
more likely to cancel an appointment, with older males (females) more 
(less) likely to not show up on multi-appointment days. Medicaid-cov-
ered (self-pay) AYAs were 4.2 (7.1) ppts more likely to no-show to 
singleton appointments than those with private insurance. However, 
there were no statistical differences by insurance status when multiple 
appointments were scheduled on the same day.
Conclusions: Medical appointment adherence over time is correlated 
with several social determinants of health.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-245 - The risk of developing chronic kidney disease (CKD) in 
children who have had acute pyelonephritis, who previously had 
the coronavirus disease 2019 (COVID-19)
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Introduction: The SARS-CoV-2 virus is characterized by a specific 
three-dimensional protein structure that has a strong affinity for angio-
tensin converting enzyme 2 (ACE-2) receptors. X. Zhou et al. (2020) 
showed that in the urothelium of the bladder, ACE-2-positive cells 
make up 2.4%, and in the proximal convoluted tubules 4%.
The aim of the study was to determine the laboratory features of the 
course of AP in children infected with COVID-19 12-18 weeks after 
the onset of the disease.
Material and methods: The main group consists of 15 patients with AP 
who had COVID-19, in the asymptomatic or mild form and had elevated 
IgG to SARS-CoV-2. The comparison group includes 18 patients with 
AP who have not been infected with COVID-19 (IgM and IgG to SARS-
CoV-2 were normal in all children). 12-18 weeks after the onset of AP, 
laboratory parameters such as erythrocyturia, proteinuria and albumin/Cr 
coefficients were evaluated in the observed groups of children.
Results: In patients who had previously undergone COVID-19, pro-
teinuria, increased albumin/creatinine ratio and hematuria were more 
often detected 12-18 weeks after the onset of AP than in the compari-
son group. When evaluating laboratory parameters 12-18 weeks after 
the AP debut in the observed groups of children, it was found that 40% 
of patients in the main group retained urinary syndrome, versus 6% of 
cases in the comparison group.
Conclusions: Thus, the patients of the main group, in contrast to the 
comparison group, had a 6 times higher risk of developing CKD.

Chronic Kidney Disease (including mineral metabolism & cardio-
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Introduction: The overall diagnostic yield of massively parallel 
sequencing (MPS)-based tests in patients with chronic kidney disease 
(CKD) is around 30% for pediatric cases. The universal use and lower 
cost of these techniques makes it possible to reassess patients and, in 
many cases, achieve accurate diagnoses.
Material and methods: We analyzed all patients with CKD from Janu-
ary 2020 to January 2022. We included patients with available genetic 
study and those who genetic study was performed because of CKD of 
unknown etiology or with diseases associated with alterations in the 
development of the urinary system.
Results: We have included 45 patients mean aged 7,6 (0-17,5 y-old) 
with CKD under conservative management from our active database. 
We carried out genetics study in 24 patients. The genetic study was 
normal in 7 patients (29,1%). We found mutation in 15 patients (62,5 

%): hereditary dominant tubulointerstitial nephritis in 5 (one of them 
mutation in SEC61A1 and four mutations in HNF1B), two patients 
had Wolf-Hirschhorn’s syndrome, one Down’s syndrome, one Dent’s 
syndrome, one EYA1’s mutation, one Prader-Willi’s syndrome, one 
chromosopathy 10q-/12p+, one deletion 1q21.1q21.2, one two muta-
tion, COL4A1 and POMGNT1, and in one patient dominant polycystic 
disease. The genetic study was of uncertain significance in two patients 
(8,3 %).
In the family study, the patient with a 1q21.1q21.2 deletion has an 
affected sister in CKD on hemodialysis was diagnosed with the same 
deletion. Another patient with mutation in EYA1, her asymptomatic 
mother was diagnosed with the same mutation.
Conclusions: In our series, the percentage of patients with chronic kidney 
disease and genetic study with alterations is higher than that described 
in the literature. We must carry out the genetic study of all the patients 
in the registry to achieve an accurate diagnosis. The diagnosis of genetic 
mutations in our patients has helped to diagnose their relatives.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-247 - Unexpected eGFR decline in children with CKD: deterio-
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Introduction: The trajectory of the glomerular filtration rate(eGFR) 
usually shows an almost straight line that gradually declines. However, 
the rate of decline in eGFR(Δ eGFR) of some children with chronic 
kidney disease (CKD) may show an unexpected deterioration after a 
certain point. The aim of this study was to explore the potential causes 
that affect worsening of Δ eGFR in children with CKD.
Materials and methods: We retrospectively investigated 83 children 
with CKD caused by a disease that has existed since birth with eGFR 
trajectory records for 8 years or more. The eGFR was calculated using 
the creatinine-based equation for Japanese children by Uemura. The 
point at which the eGFR trajectory deviates from the basic straight line 
and begins to descend was defined as the "turning point of Δ eGFR"; 
frequency and clinical variables were analyzed.
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Results: The turning point of Δ eGFR was observed in 39 out 
of 83 children. By multivariate logistic analysis, bladder dys-
function was an independent risk factor for the occurrence of 
the turning point of Δ eGFR after adjustment for gender, initial 
eGFR, and base line Δ eGFR (odds ratio 11.3; 95% confidence 
interval 2.14-59.5, p = 0.004). Of these 39 children, those 
with bladder dysfunction were significantly younger (9.5 [5.8-
10.1] years vs. 11.9 [8.7-13.9], p = 0.01) and had higher eGFR 
(101.5 [83.2-114.9] mL/min/1.73m2 vs. 59.7 [42.1-73.9], P < 
0.001) at the time the turning point of Δ eGFR was observed 
than those without it.
Conclusion: In our study, children with CKD with bladder dysfunc-
tion were more likely to have an unexpected decline in eGFR, which 
occurred at a younger age and higher eGFR. With this in mind, children 
with CKD should be managed with attention to unexpected declines 
in eGFR.

Chronic Kidney Disease (including mineral metabolism & cardio-
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Introduction: We assess the concordance of systematically performed 
auscultatory office blood pressure (BP) with 24-hour ambulatory blood 
pressure monitoring (ABPM) in children with CKD.
Methods: Single centre study including children aged 5-18 years with 
predialysis stages of CKD in a dedicated hypertension clinic. At the 
same visit, all subjects underwent standardised auscultatory office BP 
(oBP) measurements (average of 3) and 24-hour ABPM. Hyperten-
sion was defined using different BP thresholds at the >50th, >75th and 
>90th centiles for both office and ambulatory recordings according to 
2016 ESH guidelines. Concordance between oBP and ABPM readings 
for different thresholds was assessed using k-statistic alongside area 
under the applicable receiver operating characteristic curves (AUC).
Results: 245 paired measurements, including mean age 12.6±3.5 
years, 53% male and eGFR 65.1±30.1ml/min/1.73m2; 37.5% were 
on antihypertensive treatment. Systolic oBP was 65.7%, 51.8% and 
35.1% for >50th, >75th and >90th centile thresholds respectively. On 
comparison with 24-hour systolic ABPM, masked hypertension rates 
fell from 11.4% to 7.3% and white coat hypertension increased from 
13.5% to 22.4% with stricter thresholds. Agreement between oBP and 
ABPM assessed by k-statistic was 0.26, 0.42 and 0.46 and as assessed 
by AUC was 0.62, 0.71 and 0.73 for the >50th, >75th and >90th cen-
tile thresholds respectively. Similar findings were observed following 
comparison with 24-hour MAP.
Conclusions: In this population of children with CKD, we observed 
moderate agreement between office BP and ABPM. Systematically 
performed office BP’s in our CKD population offers additive value to 
ABPM and improve clinical relevance when targeting lower oBP levels.

Figure 1. ROC curves for clinic SBP versus 24-hour SBP and 24-hour 
MAP for >50th, >75th and >90th centile thresholds. Respective AUCs 
were 0.62, 0.71 and 0.73 for 24-hour SBP and 0.62, 0.66 and 0.67 for 
24-hour MAP.
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Objective: To determine whether the negative impact of anemia on the 
progression of chronic kidney disease (CKD) in children is modifiable 
by CKD stage.
Methods: Multicenter, prospective cohort study, enrolling stage 3 
and 4 CKD patients with a composite endpoint of death of any cause, 
initiation of kidney replacement therapy (KRT), or a reduction of 
more than 50% in the estimated glomerular filtration rate (eGFR). 
The interaction term between anemia at baseline and CKD stage 
(3 versus 4) was modeled as a risk factor in a multivariable COX 
regression analysis.
Results: A total of 303 patients were enrolled in the study, with 
median age of 9 (5 -13) years, 60% male, and 74% had CAKUT. 
Ninety-nine (33%) children had anemia at baseline and 112 (37%) 
had an eGFR < 30ml/min/1,73m2. Taking children with CKD stage 
3 and no anemia as the reference in the regression model, the impact 
of anemia in CKD stage 3 children (HR=2.6, 95%CI=1.4-4.6) was 
comparable to CKD stage 4 children without anemia (HR=2.9, 
95%CI=1.8-4.8), FIGURE 1.
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Conclusion: It was already known that anemia and a more severe 
CKD stage are both related to a rise in morbimortality and worse 
outcomes in children with CKD. This study adds that there is a sig-
nificant interaction between anemia and CKD stage, suggesting that 
the advantage of CKD stage 3 presenting a slower progression than 
CKD stage 4 children is lost when anemia is present. Should these 
results be confirmed, the treatment of anemia in early stages of CKD 
in children needs to be reinforced.

Chronic Kidney Disease (including mineral metabolism & car-
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Objective: Chronic kidney disease (CKD) patients show impaired 
linear growth with growth hormone (GH) being the indicated treat-
ment. We evaluated the effect of renal transplantation (RTx) and GH 
treatment on FH standard deviation score (SDS) compared to height at 
diagnosis (HD) SDS of CKD patients.
Methods: We performed a retrospective review of medical records of 
patients with eGFR <45ml/min/1.73m2. We analyzed change in height 
SDS from HD to FH in 4 groups: RTx patients (Group 1), RTx on GH 
treatment before RTx (Group 2), CKD on GH treatment without RTx 
(Group 3), CKD not treated with GH nor RTx (group 4).
Results: 67 patients (males:52%/females:48%) that attained FH were 
included (Group 1:34%, 2:28%, 3:11%, 4:27%). All patients were 
treated with early steroid withdrawal protocol. Mean age at diagno-
sis was 4.17 years and mean age at Tx was 9.5 years. Mean eGFR 
at diagnosis was 30ml/min/1.73m2. Mean HD SDS was -1.39, mean 
FH SDS was -1.14. Mean FH SDS increased from HD SDS in group 
1 from -1.6 to -0.96 (p=0.007), group 2 from -1.8 to -1.11 (p=0.05), 
group 3 from -1.79 to -1.47 (p=NS) and decreased in group 4 from 
-0.63 to -1.14 (p=NS) The SDS difference between FH and HD was 
significantly different in group 1 vs group 4 (+0.62 vs -0.51, p=0.005), 

group 2 vs group 4 (+0.65 vs -0.51, p=0.02) and group 3 vs group 4 
(+0.32 vs -0.51, p=0.05). Mean height SDS just before RTx was -2.0 
and increased significantly to a mean FH SDS -0.9, p<0.001 in the 
RTx recipients.
Conclusion: CKD patients treated with RTx and/or GH show improve-
ment of height from diagnosis to FH and this change is significant only 
in RTx recipients. RTx, in the era of early steroid withdrawal protocols 
seems to be the optimal treatment of CKD related height deficit.
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P2-252 - The clinical diagnosis of a nephronophthisis-like nephrop-
athy with obvious extrarenal manifestations caused by new muta-
tions in XPNPEP3 – case report
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Objectives: Report a case of nephronophthisis-like nephropathy 
with obvious extra-kidney manifestation caused by new mutations in 
XPNPEP3.
Methods: Review a medical report provided by Dalian Women and 
Children’s Medical Group.
Results: An 8 years 7 months old moderate intelligent disability male 
was admitted to our department due to fatigue for one month, which 
worsened with activities. He had been admitted to the hospital two 
years ago for febrile convulsion, and echocardiography revealed left 
ventricular hypertrophy at that time. Upon admission, the results of 
urine and renal functions were normal. The muscle tone of both lower 
extremities was level IV, patellar and Achilles reflexes were slightly 
weak. cTnl 35ng/ml, BNP 851pg/m, which were moderately elevated. 
Cardiac MRI showed the left ventricle enlarged slightly, the ventricular 
wall thickened, the myocardium at the inferior, lateral, anterior divi-
sions of the left ventricle was loose, and the thickness ratio of the loose 
area to the dense area was about 2.6 at end-systole. The whole-exon 
sequencing showed complex heterozygous mutations on chromosome 
22 c.609 (exon4) G>A inherited from his mother, which made encod-
ing protein shorten 305 amino acids, c.740 (exon4) A>G inherited from 
his father, missense mutation. Both two mutations were not included 
in gene database such as 1000 genomes and gnomAD. Therefore, we 
thought they were new mutations.
Conclusions: This patient showed atypical  extrarenal manifesta-
tions with normal urine and renal function. Cardiac septal and valve 
defects have been reported in patients with NPHP2 and NPHP3 muta-
tions. This is the first report about XPNPEP3 mutations resulting in 
cardiac defects.
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P2-253 - The Spectrum and Changes of Biopsy-Proven Kidney Dis-
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Aim: The study aimed to investigate the spectrum of biopsy-proven 
kidney disease in Chinese children and analyze the trend of changes.
Methods: A cross-sectional analysis of the national discharge database 
in China was carried out. Hospital discharge records of 21515 children 
under 18 years old from 238 hospitals with biopsy-proven kidney dis-
eases from June 1, 2013, to December 31, 2018, were included. Vari-
ables included age, sex, diagnosis, year of kidney biopsy, histologic 
results were collected. The composition of pediatric kidney disease in 
different sexes, age groups, years, and clinicopathologic correlations 
were accessed.
Results: The glomerular disease made up 98.24%(21137/21515) of 
the total biopsy-proven kidney diseases. Primary glomerular disease 
(54.72%, 11773/21515) was the most common disease group, followed 
by secondary glomerular disease (40.93%, 8807/21515), and hereditary 
glomerular disease (2.59%, 557/21515). Among glomerular diseases, 
Henoch-Schonlein purpura nephritis (HSPN) (29.41%, 6216/21137) 
was the most frequent pathological finding among glomerular dis-
eases, followed by immunoglobin A nephropathy (IgAN) (22.88%, 
4837/21137), minimal change disease (MCD) (14.53%, 3071/21137) 
and lupus nephritis (LN) (11.06%, 2338/21137). Tumor (50.00%)was 
the most common histological finding in kidney biopsy in children less 
than 1-year-old. MCD (40.65%, 2303/5666) was the most comment 
finding among children with a diagnosis of nephrotic syndrome kidney 
biopsy. IgAN was the most frequent finding in children with hematu-
ria and proteinuria(62.77%, 145/231), solitary proteinuria (33.43%, 
342/1023), and solitary hematuria (60.73%, 1557/2564). The propor-
tion of children who underwent biopsy in hospitalized children with 
HSPN increased from 8.77%(778/8872) in 2013 to 12.47%(1005/8060) 
in 2018 (p for trend <0.0001).
Conclusions: HSP and IgAN were the most prevalent diagnosis 
in children who underwent kidney biopsy. There was an increas-
ing trend in HSP. This trend might be associated with a change of 
preference for kidney biopsy after the publications of a series of 
guidelines on kidney disease in China and other factors needed for 
further study.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-254 - Prevalence of chronic kidney disease in cyanotic congeni-
tal heart disease evaluated by serum cystatin C
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Background: Serum cystatin C is widely used as an indicator of esti-
mated glomerular filtration rate (eGFR). Unlike serum creatinine, 
serum cystatin C is not affected by inflammation, protein intake, and 
muscle mass. Patients with congenital cyanotic heart disease (CCHD) 
frequently have low muscle mass and chronic inflammation. This study 
aims to compare the prevalence of CKD between using serum cystatin 
C and serum creatinine to calculate eGFR and to determine factors 
associated with CKD in pediatric patients with CCHD.
Method: A prospective cross-sectional study was conducted from July 
2019 to October 2020. Pediatric patients with CCHD aged 1 to 18 years 
at Chiang Mai University hospital were enrolled. Serum cystatin C was 

evaluated by ELISA kit. eGFR was calculated by Cystatin C-based 
CKiD equation. The correlation and agreement between eGFR from 
creatinine and cystatin C were determined. We compared the preva-
lence of CKD in patients with CCHD determined by creatinine and 
cystatin C-based eGFR. The Binary logistic regression analysis was 
used to identify the risk factors for CKD.
Results: 30 patients with CCHD were enrolled in this study. The 
prevalence of CKD calculated from serum cystatin C and serum 
creatinine-based eGFR were 14/30 patients (46.7%) and 8/30 
patients (26.7%), respectively. eGFR calculated by serum creati-
nine was significantly correlated with eGFR calculated by serum 
cystatin C (r=0.66, p< 0.001). The Bland-Altman analysis quanti-
fied a good agreement between two eGFR measurements. However, 
the mean difference between the two methods (16.45±20.23 ml/
min/1.73m2) was high, affecting the assessment of the prevalence 
of CKD. Albuminuria was significantly correlated with lower 
eGFR (p <0.001). Hematocrit level was an associated factor for 
CKD(p=0.05, OR=6.23).
Conclusion: eGFR calculated by serum creatinine underestimates 
chronic kidney disease (CKD) recognition. Albuminuria was found to 
be associated with lower eGFR. High hematocrit level is the risk factor 
for CKD in this study.
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Background: Considering the tumor site and the details of the treat-
ment including unilateral nephrectomy, childhood renal cancer sur-
vivors are predicted to have a higher risk of chronic kidney disease 
(CKD). However, there are few reports on their actual renal outcome 
and major prognostic factors of impaired renal function.
Methods: We retrospectively analyzed cumulative incidence of CKD 
in a cohort of 31 children with renal tumors who were treated at Hyogo 
Prefectural Kobe Children’s Hospital in Japan between 1998 and 2018. 
We registered patients’ age, height, histology, details of treatment, com-
pensatory hypertrophy of the residual kidney with ultrasonography, 
urine findings, and renal function during follow-up. Renal function was 
evaluated with estimated glomerular filtration rate using creatinine-
based equation for Japanese children and adolescents.
Results: In the 31 patients who met the inclusion criteria, the median 
age at diagnosis was 2.8 years. The median observation period and age 
at last visit were 9.9 years and 12.8 years, respectively. Thirty of the 
cases affected unilaterally and all patients were surgically treated with 
total unilateral nephrectomy. The percentages of patients who received 
chemotherapy and radiation therapy of whole abdominal irradiation 
were 90.3 % and 54.8 %, respectively. The cumulative incidence of 
CKD was 63.5% and all of them were CKD stage 2. Univariate analy-
ses revealed that patients with radiation therapy and those without 
compensatory hypertrophy of the residual kidney were significantly 
more common in CKD patients, while radiation therapy was the only 
prognostic factor that significantly affected renal function with mul-
tivariate analysis.
Conclusions: The cumulative incidence of CKD in childhood renal 
cancer survivors is high, which requires longer-term follow-up of renal 
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function. Special attention should be paid to renal function in children 
with radiation therapy.
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P2-256 - A case of TSC2/PKD1 contiguous gene syndrome: treat-
ment for neurological complications would improve the manage-
ment of kidney complications
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Introduction: TSC2/PKD1 contiguous gene syndrome (PKDTS) is 
caused by deletion of the TSC2 and PKD1 genes on chromosome 
16. Deletions inactivating both genes are associated with the clinical 
manifestations of tuberous sclerosis complex (TSC) and polycystic 
kidney disease (PKD). PKDTS causes more severe intellectual and 
cognitive disabilities and earlier-onset kidney failure than typical 
TSC.
Case report: The patient was a 23-year-old female with PKDTS, 
who has been diagnosed through array comparative genomic 
hybridization (deletion of 190 kb on chromosome 16 includ-
ing TSC2 and PKD1 genes). PKD was detected on fetal ultrasound. At 
1 year of age, she was clinically diagnosed with TSC based on infan-
tile spasm, multiple cortical tubers in the brain, and hypopigmented 
macules. At 4 years, she developed refractory epileptic seizures, which 
were not controlled by antiepileptic agents, and her mental develop-
ment gradually became delayed. At 15 years, angiomyolipoma was 
detected; however, her kidney function remained normal. At 17 years, 
she fell and hit her lower back due to epileptic seizures, which resulted 
in kidney cyst bleeding and her kidney function began to worsen. After 
her kidney dysfunction progressed, we started everolimus for angio-
myolipoma; however, her kidney function continued to decline. At 23 
years, she had additional two kidney cyst bleeding episodes due to 
epilepsy and her kidney dysfunction progressed to kidney failure. We 
started hemodialysis with a permanent catheter, although we were con-
cerned about her epilepsy and impulsive behavior during hemodialysis. 
Fortunately, she underwent hemodialysis safely with some supports by 
her parents and medical team. Nephrectomy and living donor kidney 
transplantation are planned.
Conclusion: In PKDTS, neurological complications of TSC adversely 
affect kidney complications and limit treatment options. Lately, earlier 
induction of everolimus has been demonstrated to improve neurological 
complications of TSC. Treatment for neurological complications by 
everolimus would improve the management of kidney complications 
in PKDTS.
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P2-257 - Efficacy and Safety of Dapagliflozin in Children With 
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Single studies show the possible effectiveness of SGLT2i in children 
with proteinuria. The clinical model for imitating the intake of SGLT2i 
in children is renal glycosuria, which does not bring significant suffer-
ing to the kids.
The aim of the study was to evaluate the safety and efficacy of SGLT2i 
in children with CKD 1-4 stages.
Materials and methods: A prospective randomized trial with POEM 
design started in 2020 as an open out of label study was conducted in 
26 children (6-18 years old) with CKD presented by albuminuria (+/- 
hematuria) 283±10.1 mg/L. All children have been already receiving 
an ACE inhibitor or ARB to control albuminuria.
The following criteria for assessing the safety of SGLT2i were selected: 
assessment of the child’s clinical condition, blood pressure, decrease in 
eGFR, and development of urinary tract infections. The effectiveness 
of dapagliflozin 0.125 mg/kg in one dose was carried out according to 
the albuminuria trend.
Results and discussion: Dapagliflozin has been shown to be well-tol-
erated and safe. Clinical complaints in the form of transient weakness 
were documented in 4 children (15%), a decrease in blood pressure by 
5-10 percentiles in 5 (19%), a transient decrease in eGFR by 4±1 ml/
min in 7 children (26%) with worsening of kidney function in CKD 4. 
Efficiency in reducing albuminuria was demonstrated in 19 children 
(73%).
The addition of SGLT2i to ACE inhibitor / ARB therapy reduced albu-
minuria from 283 ± 10.1 mg / L to 156 ± 8 mg / L (P≤0/01).
Conclusions: The data obtained prove the efficacy and safety of dapa-
gliflozin/iRAS in children with CKD 1-3 with conflicting results in 
CKD 4 with minimal effect on erythrocyturia in all cohorts.
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P2-258 - Nutrition-focused physical examination (NFPE) for pre-
dicting risk of protein energy wasting (PEW) in children with 
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There is a need to explore less laborious point- of-care assessment 
tools to predict risk of protein energy wasting (PEW) in children with 
CKD.This cross-sectional study was undertaken to assess the profile of 
specific nutrition-focused physical examination (NFPE) and mid-arm 
muscle area(MAMA) in children with CKD and determine their role 
in the diagnosis and risk prediction of PEW.
Methods: PEW criteria was applied to all eligible children and MAMA 
was derived from mid arm circumference and triceps skin fold thick-
ness. NFPE signs examined were muscle wasting (MW) and subcuta-
neous fat loss(FL).
Results: One twenty six children with CKD ( 86 in CKD stage 
2-4 and 40 on dialysis) were studied. PEW was prevalent in 41.8% 
children with CKD2-4 and in 72.5% on dialysis. In children with 
CKD2-4, low MAMA, MW and FL were good risk predictors 
of PEW with an odd’s ratio of  5.3(1.55,18.30), 10.6(3.8,29.8) 
and 10.5(3.7,29.2) respectively (p=<0.001). In children on dialysis, 
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low MAMA, MW and FL were good risk predictors of PEW with 
an odd’s ratio of 17(2.2,127.7);p=0.017, 16.6(3,90.8);p=0.001 and 
19(2.1,170.3);p=0.009 respectively (Table). MW demonstrated high 
sensitivity and specificity [80.6% and 72% respectively with a posi-
tive predictive value(PPV) of 67.4%] to diagnose PEW in the CKD2-4 
group and in those on dialysis [86.2% and72.1% respectively with PPV 
of 89.3%].
Conclusion: Clinical signs based on NFPE are useful in predicting 
risk of PEW in children with CKD2-4 and in those on dialysis. In 
addition, physical signs of muscle wasting and subcutaneous fat loss 
have a diagnostic ability to identify children with PEW in both groups. 
These findings reiterate the importance and relevance of NFPE in the 
assessment of children with CKD. Besides, NFPE has the potential to 
be instituted by trained nurses and dieticians as a point of care assess-
ment for PEW in any health care context.
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P2-259 - Body cell mass measurement by whole-body potassium 
counter in children with chronic kidney disease – a longitudinal 
observational study
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Nutritional assessment in children with chronic kidney disease (cCKD) 
using anthropometry is confounded by edema and overhydration. Body 
cell mass (BCM), an ideal measure of functional nutritional status 
could serve as a reference measure for comparison with anthropometry.
The method of choice for measuring BCM is the whole body potas-
sium counter (WBPC) which is insensitive to major fluid shifts. The 
objective of this study is to determine BCM using WBPC in cCKD at 
baseline and follow up, and to explore its association with body mass 
index(BMI).
Methods: Fifty children (age 1-18yrs) in CKD stages2-5D with nor-
mokalemia, and 20 healthy children as reference underwent BCM 
measurement by WBPC. Body segments were scanned for 30mins 
by WBPC (4 NaI detectors captured y rays emitted by 40K). Total 
body potassium(TBK gm, meq/kg), BCM (kg) and BCMI (indexed to 
gender-based height) were determined. BCM was measured twice at 

3-6monthly interval in cCKD. BMI for height-age was estimated and 
expressed as z scores (BAZ).
Results:Comparing  cCKD (24 on dialysis, 74% males, mean 
age 128.3 ± 38.4mn) with controls (55% males,mean age 143.3 ± 
43.1mn),the mean BCMI was significantly lower in cCKD [4.02 ± 
1.03 vs 4.85±1.19; p= 0.005 respectively] with  50th centile BCMI 
of controls corresponding to  80thcentile BCMI in cCKD. The mean 
BCMI was significantly lower in those on dialysis compared to those 
pre-dialysis [3.70 ± 0.84 vs 4.31 ± 1.11, p=0.034]. In cCKD, BAZ 
correlated with BCMI at baseline (Figure; r= 0.61, p<0.001) while 
delta change in BAZ and BCMI correlated at 13months median follow 
up (r=0.53, p<0.001).
Conclusion: Measurement of BCM using WBPC revealed signifi-
cant differences in BCMI between cCKD, those on dialysis and 
controls. Though preliminary findings suggest BMI to be a prob-
able surrogate measure of BCMI in cCKD, validation of different 
nutritional assessment tools to predict BCM measured by WBPC is 
required.
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Background: Idiopathic infantile hypercalcemia (IIH) is caused by 
defective vitamin D degradation due to 24-hydroxylase (CYP24A1) 
deficiency or decreased renal tubular phosphate reabsorption due to 
sodium phosphate co-transporter NaPi-IIa (SLC34A1) mutation with 
low serum parathyroid hormone (PTH) levels.
Aims: To describe an infant with hypercalcemia and IIH-like clinical 
presentation who was found to have a damaging mutation in GATA3 but 
other relevant variants.
Case history: A male infant of non-consanguineous, healthy parents 
was evaluated for antenatally detected urinary tract dilation. Imaging 
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studies revealed left renal hypoplasia, bilateral grade III vesico-ureteral 
reflux with tortuous left duplex ureter, no evidence of nephrocalcinosis, 
and normal bladder. He initially failed, but later passed the newborn 
hearing screen. He was fully breast-fed and supplemented with 400 IU 
vitamin D. He was irritable, with a gaseous abdomen and mild con-
stipation, but gained weight along the  50th centile. He had moderate 
hypercalcemia and hypercalciuria. PTH was suppressed, 25-OH D3 
was normal and 1,25 (OH)2 D3 concentrations were high. Infantile 
idiopathic hypercalcemia was suspected. Vitamin D supplements were 
stopped, followed by gradual normalization of serum calcium, urine 
calcium excretion and PTH (Table 1). Whole exome sequencing identi-
fied a heterozygous pathogenic frameshift variant in GATA3; c.708del 
/ p.(Ser237Alafs*29).
Discussion: Pathogenic variants in GATA3, a dual zinc finger transcrip-
tion factor, expressed in developing parathyroid, inner ear and kidneys, 
cause hypoparathyroidism, (sensorineural) deafness, and renal dyspla-
sia (HDR syndrome; MIM# 146255). Primary hypoparathyroidism is 
typically associated with hypocalcaemia. The clinical phenotype is 
variable, and appearance of each of the principal features accumulates 
with age. Yet, presentation with hypercalcemia is unexpected.
Conclusions: We report an unusual presentation of HDR syndrome in 
an infant boy due to GATA3 haploinsufficiency under the disguise of 
idiopathic infantile hypercalcemia associated with elevated 1,25 (OH)2 
D3 concentrations. Moderate hypercalcemia may not exclude an early 
diagnosis of HDR syndrome.
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Introduction: Glomerulosclerosis is a characteristic pathological fea-
ture of chronic kidney disease (CKD). Evidence indicates that mesan-
gial cells (MCs) play a critical role in this process. However, their 
exact mechanism of action remains unclear. Using RNA-seq analysis, 
we previously found that lncRNA uc.412 is involved in MC prolifera-
tion. Here, the effect of uc.412 on glomerulosclerosis and its potential 
mechanism were explored.
Methods: In vivo, 5/6 nephrectomy was performed to establish CKD 
mouse models. LncRNA uc.412 expression and renal fibrogenesis in 
CKD models were evaluated. In vitro, the MCs were treated with TGF-
β1 (2 ng/mL) to observe ECM production and uc.412 expression.
Results: We found that the expression of uc.412 was significantly 
increased in CKD mice and was induced by TGF-β1 via Smad3-
dependent signaling. Overexpression of uc.412 caused extracellular 
matrix (ECM) generation in MCs and knockdown of uc.412 allevi-
ated TGF-β1-induced MC ECM accumulation. Using RNA pull-down 
analysis, we found that ELAVL1 was the specific binding protein for 
uc.412. ELAVL1 expression was increased in TGF-β1-treated MCs 
and silencing of ELAVL1 expression attenuated ECM accumulation.

Conclusion: Thus, we demonstrated that uc.412, which is regulated 
by a Smad3-dependent mechanism, is significantly increased during 
CKD progression via regulation of ELAVL1 expression. Our findings 
provide a novel therapeutic strategy for CKD treatment.
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Introduction: Chronic kidney diseases (CKD) often progress to end-
stage kidney disease. However, the progression rate of CKD varies 
among patients, especially in children. A significant number of pediat-
ric CKD are caused by congenital anomalies of the kidney and urinary 
tract (CAKUT), and its progression is hard to predict. Here, we report 
our search for urinary biomarkers to predict the progression of CKD 
in this population.
Methods: We selected 25 patients with CAKUT (kidney hypoplasia 
(H, n=12) or reflux nephropathy (R, n=13)) from the pediatric pro-
spective cohort study KNOW-Ped CKD (KoreaN cohort study for 
outcomes in patients with pediatric CKD), and grouped into the fast 
(F) and slow (S) progression groups (an annual eGFR decline ≥ 5 mL/
min/1.73  m2 vs. < 5 mL/min/1.73  m2). Baseline characteristics of 
eGFR, proteinuria, hypertension, and age were comparable between the 
groups. Urine samples were analyzed using capillary electrophoresis-
mass spectrometry.
Results: In total, 2,041 proteins were identified, and 71 as the 1st tar-
geted proteins (valid value > 70%, permutation FDR < 0.05, log2 fold 
change ± 1.5). In the RF group, 45 proteins including epidermal growth 
factor, collagen type XIV α1 chain, tenascin-X, and Ephrin type-B 
receptor 4 were significantly down-regulated compared with the RS 
group. Five proteins including Apolipoprotein A-II more abundant in 
the RF group. In the HF group, four proteins including Triosephos-
phate isomerase were significantly down-regulated, and 17 proteins, 
including the collagen type VI α1 chain were up-regulated than the HS 
group. In biological pathway analysis, angiogenesis pathway was deac-
tivated in the RF group. The collagen catabolic process and polarized 
epithelial cell differentiation pathway were activated in the HF group, 
whereas NADH regeneration and glycolytic process were associated 
with slow progression.
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Conclusions: We found several differentially regulated peptides 
according to progression rate and underlying diseases. Upon valida-
tion, these might be candidates of biomarkers predicting the progres-
sion of CKD.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-263 - Life participation in children with CKD: Impact on school 
attendance, social interests and sport participation
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Background: Children with Chronic Kidney Disease (CKD) face 
greater barriers in life compared to their peers. Living with CKD 
impacts on various life domains, including school, social participa-
tion, and sporting involvement. Our study aimed to quantify the impact 
of CKD on a child’s school attendance, sport participation and social 
activities. We also investigated the impact of stage of CKD on these 
domains of life participation.

Methods: This cross-sectional study used data from the kids with CKD 
study, which recruited children from five paediatric nephrology units 
across Australia and New Zealand. Participants aged 6-18 years old 
with CKD were recruited between 2013 and 2016. Data on school 
attendance, social activities and sport participation was obtained from 
patient and parent questionnaires. The relationship between CKD stage 
was investigated using Poisson regression.
Results: The median number of days children with CKD missed in the 
preceding four weeks of school was two days (IQR: 0-6). Children on 
dialysis missed 4 fold higher days of school and children with a kidney 
transplant missed 2 fold higher days of school compared to children 
with CKD stages 1-2. The top 5 sports children with CKD participate 
in are swimming (17%), soccer (17%), football/rugby (12%), dance 
(9%), and basketball (8%). The median number of sports played by 
children with CKD was one (IQR: 0-2). Compared to children with 
CKD stages 1-2, children on dialysis played 47% (95% CI: 21%-65%) 
fewer sports and children with a kidney transplant played 23% (95% 
CI: 2 %-39%) fewer sports.
Conclusion: Children with CKD play similar sports to their peers but 
children receiving kidney replacement therapy played fewer sports 
compared to children with CKD stages 1-2. Strategies are needed to 
improve school attendance and sport participation among children with 
CKD.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-264 - A two years slope of glomerular filtration rate is relevant 
to predict the progression of chronic kidney disease in children 
– The SP-CKDKids study
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Objective: To test whether the 2-year eGFR slope over time is predic-
tive of CKD progression in children.
Methods: Multicenter prospective cohort involving children with CKD 
stage 3-4. The outcome was dialysis or transplantation during follow-
up, and the main explanatory variable was the 2-year baseline eGFR 
slope. Covariates included age, sex, CKD etiology, disease stage, pro-
teinuria, anemia, and arterial hypertension (AH). Also, the occurrence 
of emergency room visit/hospitalization during the baseline was added 
to adjust for acute illnesses on the eGFR slope. The association of risk 
factors with the outcome was modeled through two different machine 
learning algorithms: Cox regression, and a decision tree model.
Results: The study involved 206 children aged 8.0 (4.5 to 12.6) years, 
61% male, 73% CAKUT, 65% CKD stage 3. During 2.2 (2.1 to 2.4) 
years of baseline, children attended to a median of 5 visits, and the 
eGFR dropped by 3.4 ml/min/1.73. Median eGFR slope was a drop of 
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-0.8 (-2.1 to 0.5) ml/min/1.73/visit. Accordingly, children were catego-
rized as G1: drop ≤0.8 and G2: drop >0.8. Subsequently, the sample 
was followed for an additional 4.3 (3.0 to 6.4) years and kidney fail-
ure occurred in 63 cases (31%). Adjusted COX model revealed that 
CKD-Stage 4 [HR 5.5 (3.2 to 9.3)], drop>0.8 [HR 4.3 (2.5 to 7.5)], 
and AH [HR 1.9 (1.2 to 3.2)] were independently associated with the 
outcome. The decision tree model revealed that the eGFR drop>0.8 was 
the second most important variable to predict the outcome (FIGURE 1).
Conclusions: The main finding of this study is the association of the 
2-year eGFR slope with CKD progression to kidney failure in children. 
This result confirms previous studies in adults suggesting that eGFR 
slope over time may be a piece of relevant information, either as a risk 
factor, or a surrogate endpoint in clinical trials.

Chronic Kidney Disease (including mineral metabolism & cardio-
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P2-266 - Rate of progression and its risk factors in pediatric 
chronic kidney disease: A cohort study
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Background: There is paucity of information regarding the clinical 
course of pediatric chronic kidney disease (CKD) from India.
Objectives: The objectives of this cohort study were to evaluate the 
etiology of CKD in children at our center, assess the co-morbidities, 
and identify the risk factors and the rate of progression of CKD.
Methods: Children aged 2-18 years with CKD stages 2-5 (KDIGO 
guidelines) were enrolled. The etiology of CKD and its co-morbidities 

were recorded. Kaplan-Meier survival curves were used to analyze the 
time to progression of CKD.
Results: Out of the 200 patients enrolled, the number of patients 
belonging to CKD 2, 3a, 3b, 4 and 5 were 48 (24%), 17(8.5%), 23 
(11.5%), 30 (15%) and 82 (41%) respectively. The etiologies of CKD 
included congenital anomalies of kidney and urinary tract (CAKUT) 
[109 (54.5%)], chronic glomerular diseases [31(15.5%)], and cystic 
renal disease [19 (9.5%)]. The co-morbidities associated with CKD 
included CKD-MBD [164 (82%)], metabolic acidosis [159 (79.5%)], 
hypertension [144 (72%)], anemia [128 (64%)], and growth retardation 
[110 (55%)]. Early stages of CKD (CKD 2 & 3a) were often compli-
cated by anemia [23 (35.3%)], CKD-MBD [37(56.9%)], short stature 
[28 (43.1%)] and hypertension [40 (61.5%)].The median (IQR) duration 
of follow-up of the cohort was 20 (12,30) months. The median decline 
in the rate of eGFR was 1.6mL/min/1.73m2/yr. On multivariable analy-
sis, proteinuria (Hazard ratio-3.5 (95%CI 1.4,8.8) p-value 0.01) and 
hyperphosphatemia (Hazard ratio-2.2 (95%CI 1.1,4.3) p-value 0.03) 
were significant predictors for progression of CKD.
Conclusions: CAKUT was the commonest cause of CKD in our cohort 
and the median decline in the rate of eGFR was 1.6mL/min/1.73m2/yr. 
Even the earlier stages of CKD were complicated by major comorbidi-
ties. Proteinuria and hyperphosphatemia were risk factors for progres-
sion of CKD.
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P2-268 - Serum apolipoproteins (apoA-1, apoB and apoB/apoA-1 
ratio) for early identification of dyslipidemia in children with CKD
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Background: Dyslipidemia in children with CKD is identified based 
on lipid profile parameters; changes in lipoprotein quality precede 
quantitative changes.
Aims & Objectives: The primary objective of the study was to deter-
mine prevalence of dyslipidemia and estimate levels of apoB, apoA-1 
and ratio of apoB/apoA-1 in children and adolescents (2-18 years) 
with CKD (all stages).
Methods: A cross-sectional study was done from January-October 
2021; overweight, obese children, known cases of diabetes melli-
tus, hypothyroidism or on steroid therapy or lipid lowering drugs 
were excluded. Clinical details were elicited and examination done. 
Besides hemogram, KFT, VBG, Total cholesterol, LDL-C, triglycer-
ides, HDL-C, apoA-1 and apo-B were estimated to identify dyslipi-
demia. Relevant tests of significance were applied and ROC curves 
were drawn for apoA-1, apoB and apoB/apoA-1 ratios.
Results: 76 (61M: 15 F) children with median (IQR) age 7 (3.25-
11) years were enrolled; undernutrition was present in 31.6% and 
stunting in 27.6%. Dyslipidemia was seen in 78.9% with a preva-
lence of 71.7% in early and 95.7% in later stages of CKD (P=0.02). 
The median (IQR) values of apoB, apoA-1, and apoB/apoA-1 ratio 
were 78 (58-110) mg/dl, 80 (63-96.75) mg/dl, 0.88 (0.68-1.41) 
respectively; apoB, apoA-1 and apoB/apoA-1 ratio had a sensitiv-
ity of 26.67%, 86.67% and 70% and specificity of 87.5%, 62.5%, 
62.5% respectively for diagnosis of dyslipidemia. The ROC of apoB, 
apoA-1 and apoB/apoA-1 ratio showed AUC of 0.66, 0.68, 0.74 (P= 
0.4, 0.02, <0.01) respectively.
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Conclusion: The prevalence (78.9%) of dyslipidemia was high in 
patients with CKD especially in those with later stages. The ratio 
of apoB/apoA-1 was altered early and appears to be promising for 
early detection.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-269 - Correlation of Fibroblast Growth Factor 23 with left 
ventricular hypertrophy in children with chronic kidney disease
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ABSTRACT 
Background: Decreased glomerular filtration rate in chronic kidney 
disease (CKD) patients, change in calcium and phosphate homeosta-
sis. High phosphate levels will stimulate the secretion of Fibroblast 
Growth Factor 23 (FGF23). High FGF23 levels potentially cause 
cardiovascular disease (CVD), including left ventricular hypertrophy 
(LVH) Mortality in children with CKD, is 30 times higher than in 
the general population, which CVD being known as the main cause.
Objective: To know the relationship between FGF23 with LVH in 
CKD children.
Methods:  The study design was cross-sectional, carried out in 
BONA I ward and Pediatric Nephrology Outpatient Clinic of Dr. 
Soetomo Hospital Surabaya, during December 2019-March 2020. 
Involving children with CKD stage 1-5, aged 3 months-18 years 
old, and parents willing to join the research. Children on phosphate-
binder, vitamin D therapy, or severely ill were excluded. The blood 
level of FGF23 is checked. Echocardiography was performed to 
determine LVH.
Results: A total of 52 CKD stage 1-5 children were involved, the 
mean age was 11.44 years old, and 50% were boys. The most com-
mon cause of CKD was glomerulonephritis in 63.4%. Degree of CKD 
were related to FGF23  (rs=0.834; p=0.000). The incidence of LVH 
was 48.1%. FGF23 levels were associated with LVH (p=0.000). High 
levels of FGF23 were associated with LVH (Phi=0.695; p=0.000).
Conclusion: FGF23 levels were associated with left ventricular 
hypertrophy in chronic kidney disease children.
Keywords: Chronic kidney disease, cardiovascular disease, FGF23, 
left ventricular hypertrophy.
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Background: Dyslipidemia is a potentially modifiable risk factor in 
patients with chronic kidney disease. Information on efficacy and safety 
of statins in pediatric CKD is limited.
Aims and objectives: Proportion of patients achieving target lipid lev-
els of LDL-C ≤100 mg/dL and non-HDL-C ≤120mg/dL at 24 weeks.

Methods and materials: Patients with CKD stage 2-5, aged 5- 18 
years with low density lipoprotein cholesterol (LDL-C) >130mg/dL 
and/or non-high density lipoprotein cholesterol (HDL-C) >145mg/dL 
were enrolled from September 2019 to February 2021. All patients 
were administered atorvastatin 10 mg/day, that was escalated to 20 
mg if LDL-C>100 mg/dL at 12 weeks. Tests for significance within 
or between groups included Wilcoxon signed rank and rank sum test.
Results: Of the 31 patients enrolled, two-thirds were in the age group of 
13-18 years (67.7%). Boys constituted 71% of the cohort and 64.5% had 
CKD stage II with 71.0% having nephrotic range proteinuria. Target lipid 
levels were achieved in 45.2% patients (95% CI 27.8%-63.7%) at 24-week; 
22 patients required dose escalation to 20 mg at 12 weeks. There was 
no difference in median reduction in lipid levels with 10 mg/day (n=9) 
versus 20 mg/day (n=22; p=0.3). Higher baseline LDL-C (OR 1.06, 95% 
CI 1.00 to 1.11) and older age (OR 36.50 95% CI 2.57 to 519.14) were 
independent predictors of failure to achieve target lipid levels with 10 mg/
day atorvastatin. None had persistent rise in AST/ALT levels >3 times 
upper normal limit (UNL) or CPK >10 times UNL. No differences were 
noted in the adverse effects of atorvastatin 10 mg/day and 20 mg/day.
Conclusion: Atorvastatin (10-20 mg/day) administered for 24 weeks 
was safe and effectively reduced LDL-C and non HDL-C in children 
with CKD stage 2-5. Patients with higher baseline LDL-C required 
higher doses to achieve the target.
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Background: Children with chronic kidney disease (CKD) experi-
ence poor physical functioning, muscle wasting, and reduced cardiac 
functioning, which contribute to poor health fitness. Previous studies 
revealed regular physical activity improved exercise capacity and mus-
cle strength in adults with CKD. Maintaining regular physical activity 
and exercising routinely in a home environment is an important strategy 
for a healthy life during the coronavirus crisis. The aim of this study 
is to assess the efficacy of a contact-free exercise program on health 
fitness, QOL and kidney function in children with CKD.
Methods: This prospective experimental study was conducted 
between June 2021 and August 2021, during the COVID-19 pan-
demic period. The contact-less combined exercise program consisted 
of aerobic and resistance training for 12 weeks at home. Participants 
had a live streaming class with the instructor once a week, watched 
and followed the recorded exercise video twice a week. Health-
related fitness, physical activity level, QOL, and laboratory data 
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were evaluated before and after the intervention. Health-related fit-
ness measures included grip strength, sit-up test, sit and reach test, 
progressive aerobic cardiovascular endurance run.
Results: Fourteen children with CKD (male:female=13:1) enrolled 
at the median age of 13.5 (interquartile range (IQR) 13-15.8) years 
and five (35.7%) of them were on dialysis. After 12 weeks of the 
exercise program, all health-related fitness measures showed sig-
nificant improvement (P <0.05). The median physical activity level 
reported by the questionnaire significantly increased from 861 (IQR 
527-1357) to 2538 (IQR 2190-3302) (P =0.011). In patient self-
reports, patients had better QOL after exercise program in physi-
cal, emotional, and social functioning categories. While blood urea 
nitrogen and low-density lipoprotein levels were decreased in pre-
dialysis CKD patients after exercise, serum creatinine was increased 
in patients with dialysis.
Conclusions: A contact-free combined exercise program can effec-
tively improve health fitness, physical activity, and QOL in pediatric 
CKD patients.
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Objectives: Hyperphosphatemia enhances the synthesis of the phos-
phaturic hormones parathyroid hormone (PTH) and fibroblast growth 
factor (FGF) 23, thereby promoting cardiovascular (CV) morbidity 
and mortality. In the secondary analysis of the EVOLVE trial, the cal-
cimimetic cinacalcet significantly reduced PTH and FGF23 levels in 
hemodialysis patients and the latter was associated with lower rates 
of CV events and death. Administration of the intravenous calcimi-
metic etelcalcetide (AMG 416) resulted in suppression of FGF23 and 
improvement of left ventricular (LV) hypertrophy progression in hemo-
dialysis patients. Whether AMG 416 has cardioprotective properties in 
high phosphate diet-induced cardiac dysfunction is unknown.
Methods: After four months on a 2% high phosphate diet (HPD), 
male C57BL/6N were treated with AMG 416 (1 mg/kg per day) via 
osmotic mini pumps for another two months and compared to mice 
on HPD treated with vehicle or receiving a 0.8% normal phosphate 
diet (NPD). Cardiac function was evaluated by echocardiography 
before start and at the end of therapy and parameters of mineral 
metabolism were determined.
Results: AMG 416 lowered HPD-induced FGF23 and PTH levels by 
80% and 75%, respectively and resulted in a 17% reduction of serum 
calcium levels compared to the respective controls. AMG 416 did not 
affect HPD-enhanced serum phosphate levels and phosphaturia. HPD 
resulted in a dilatated cardiac phenotype characterized by increased 
LV diameter, reduced anterior and posterior wall thicknesses, 
increased end-systolic and end-diastolic volumes, and consequently 
impaired ejection fraction and fractional shortening. LV dilatation 
and systolic dysfunction were prevented by concomitant AMG 416 
treatment. On cellular level, the HPD significantly increased cardio-
myocyte cross-sectional area, whereas the AMG 416 treated group 
only showed a non-significant increase compared to NPD.
Conclusions: Treatment with AMG 416 suppresses FGF23 and PTH 
levels in HPD-fed mice without altering hyperphosphatemia, and effec-
tively inhibits HPD-induced LV dilatation and systolic dysfunction 
despite concomitant mild hypocalcemia.
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Sickle cell disease (SCD) is a group of hemoglobinopathies that can 
lead to sickling and vaso-occlusion. Renal papillary necrosis (RPN) 
and renal infarction are underrecognized complications of SCD that 
are not commonly seen in the daily practice but that can have severe 
consequences when its diagnosis is delayed.
A 13-year-old male with SCD with SS homozygosity was referred to 
the emergency department and admitted for painless, macroscopic 
hematuria over the course of that day. He denied fever, dysuria or 
pollakiuria or abdominal pain. Three weeks prior to the onset of 
hematuria, he was hospitalized for a vaso-occlusive crisis and was 
medicated with NSAIDs for 7 days. On physical examination he pre-
sented slightly discolored conjunctivae, the abdomen was soft, non-
tender with no organomegaly. He was normotensive and had normal 
heart rate. The blood work showed: hemoglobin 10,3 g/dL, urea 25 
mg/dl, creatinine 0,55 mg/dl and normal coagulation tests. Urinalysis 
showed 70 mg/dL protein, >50 red blood cells and 2-5 leucocytes 
per high-power field. Urine culture was negative. Renal ultrasound 
followed by tomography urogram was performed which identified a 
hypovascular nodulariform area in right the kidney upper pole and a 
slight indentation of the papillae of some caliceal groups, supporting 
the diagnosis of renal infarction and papillary necrosis. Hyperhydra-
tion with IV fluids, urine alkalinization and bedrest was maintained 
until hematuria cleared up, after 4 days. Two weeks after discharge, 
at follow-up visit, he was asymptomatic with no proteinuria or hema-
turia on urinalysis.
Sickle cell nephropathy is a common condition, but renal papillary 
necrosis and infarction are rare complications, especially in children 
and affecting the right kidney. In SCD patients presenting with macro-
scopic hematuria, clinicians must be aware of this rare condition, since 
prompt recognition and treatment are of high importance to reduce 
long-term kidney sequelae.
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Background:  Estimation of glomerular filtration rate (eGFR) is 
essential for kidney function evaluation and surveillance of pediatric 
patients with neurogenic bladder (NB). Due to decreased muscle mass 
in children with NB, there may be significant inaccuracies when using 
creatinine-based eGFR formulas. This study aims to compare eGFR 
obtained by different formulas, using serum creatinine and/or serum 
cystatin C, in children with NB.
Methods: Data on pediatric patients with NB, with stable renal 
function, were collected in a Pediatric Nephrology Division from 
a tertiary hospital. eGFR was calculated using CKiD-Cr(Schwartz 
bedside), CKiD-CysC, Zappitelli-CysC, Schwartz combined-Cr/
CysC and Zappitelli combined-Cr/CysC formulas.
Results: Thirty-four patients were included, 52.9%(n=18) were male, 
with a median(25th-75thpercentile) age of 12,87 years(8.94-16.85). Mye-
lomeningocele was the most common etiology(65%). In the whole sample, 
medians(25th-75thpercentile) eGFR were calculated with several formu-
las: CKiD-Cr 99.6(61.4-129), CKiD-CysC 71.7(49.5-93.6), Zappitelli-
CysC 77.1(51.7-102.7) Schwartz combined-Cr/CysC 80.9(52.2-104.4) 
and Zappitelli combined-Cr/CysC 91.9(56.6-123.9)mL/min/1.73m2. 
Cystatin C (CKiD-CysC and Zappitelli-CysC) based formulas yielded 
significantly lower estimations compared to the creatinine-based Schwartz 
bedside formula(p<0.05 for both comparisons). eGFR calculated with 
CKiD-CysC formula were significantly lower than eGFR calculated with 
the Schwartz combined-Cr/CysC and the Zappitelli combined-Cr/CysC 
formulas (p<0.05 for both comparisons). The eGFR calculated with 
Zappitelli-CysC formula was lower than the eGFR calculated with Zap-
pitelli combined-Cr/CysC(p<0.05). When the CKiD-CysC equation was 
used for GFR estimation, the CKD classification was changed, with 14 
patients(41.2%) moving to a more advanced CKD stage.
Conclusion: In pediatric patients with decreased muscle mass, cre-
atinine based eGFR formulas have several limitations. For this rea-
son, specifically in NB patients, it is important to study alternative 
GFR estimations and cystatin C-based might be more sensitive for 
CKD staging. Further studies are needed, namely with comparison 
to exogenous methods of GFR determination, but cystatin C might 
be a valuable and more sensitive marker in this specific setting of 
patients with high risk for CKD progression.
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Background: Children undergoing heart transplantation are at 
increased risk for the development of acute kidney injury (AKI) and 
chronic kidney disease (CKD). We aimed to evaluate incidence of CKD 
(stage 1-5) in this pediatric population, as well as renal transplantation 
and associated mortality following heart transplantation.
Methods: A retrospective observational study of 232 heart transplant 
patients, from infancy to age 18 years, in the period 1/2009-1/2020 was 
performed with three year follow up. KDIGO AKI and CKD grading cri-
teria were used. Patients with an initial AKI episode were analyzed at 90 
days, 1 year and 3 years from the time of AKI, respectively. The eGFR at 
the 90-day time point post AKI episode was termed RRI (Residual Renal 
Insufficiency). If eGFR satisfied KDIGO CKD staging, longitudinal 
analysis was done to calculate incidence of CKD at 1 and 3 years. Time 
to event analysis was done to assess the mortality associated with RRI.
Results: The overall incidence of AKI was 43.1%. Of the AKI sub-
group 66% met our criteria for RRI at 3 months. Incidence of CKD was 
69.6 %,75.9% at 1 and 3 year. 40% of the patients needing Continuous 
renal replacement therapy (CRRT) pre-heart transplant also needed 
CRRT post-transplant as well. Mean follow up after transplant was 
5.2 years. Associated mortality was 16%. CRRT (p value <0.010) and 
Extra Corporeal Membrane Oxygenation (ECMO) (p value <0.010) in 
the immediate post heart transplant period (<1 month) was associated 
with increased mortality. 60% of the patients died while on CRRT. 
With the study period, 3% of patients needed a kidney transplant post 
heart transplantation.
Conclusion(s): Estimating RRI may aid in evaluating those children at 
risk for CKD at 1 and 3 years post heart transplant. Close monitoring 
of such patients may help in decreasing the incidence of CKD. Mortal-
ity increases with CRRT/ECMO in immediate post heart transplant 
period.
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Introduction: Fontan’s operation is the current surgical procedure 
for the treatment of congenital heart disease of the single ventricle, 
pathophysiology of its long term systemic complications are still not 
well understood.
Materials and Methods: We investigate the long term nephrological 
outcomes and possible predictive factors of chronic kidney disease in 
Fontan patients between 1993 and 2016 at Padua. We excluded patients 
with congenital renal anomalies, cardiac transplantation and redo-Fon-
tan. All patients underwent clinical evaluation, laboratory exams with 
renal function, kidney ultrasound and complete cardiac evaluation.
Results: We enrolled 35 patients, 46% female and 54% male. Medium 
age was 17 y.o.,(range 10-31). Medium time from Fontan completion 
was 160 months (57-340 months). Ten patients had a functional single 
left ventricle(FSLV 28,5%); 21 a functional single right ventricle(FSRV 
60%); 4 an undetermined single ventricle. Data from renal function 
assessment showed 26% of patients with stage 2 CKD. Most of them 
were FSRV (89%). None had laboratory markers of acute tubu-
lar damage, but 4 patients had signs of chronic tubular dysfunction 
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with elevation of beta 2 microglobulin (13%), 6% of patients showed 
reduced phosphate tubular reabsorption. Renal ultrasound showed 
reduced cortico-medullary differentiation in 5 patients (15%). Renal 
cysts were present in 2pts, nephrocalcinosis was reported in 2pts. Mean 
renal resistance index (IR) was pathological in 44%pts. The associa-
tion between eGFR or microalbuminuria and IR was not statistically 
significant.
A statistical relationship between diastolic parameters and tubular dam-
age is found (Pearson’s R 0,4 and 0,48, respectively, p<0,05). Diastolic 
function appeared to be associated also with glomerular filtration, with 
direct correlation between diastolic pulmonary wave deceleration time 
and creatinine value (Pearson’s R 0,49, p<0,05).
Conclusion: Fontan related nephropathy is associated with worsen-
ing diastolic function, which was more represented in FSRV patients. 
Those data suggest renal function should be closely monitored in 
patients with impaired diastolic function.
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Purpose: Circulating endothelial cells (CECs) originate from the blood 
vessel wall and dysfunctional endothelium is a key event in the onset of 
atherosclerosis. Unlike biochemical indicators, CECs originate directly 
from the endothelium and are hence a better marker of its dysfunction. 
The present study intended to study the role of CEC in children includ-
ing those in the early stages of CKD.
Aims and Objectives: The primary objective was to determine the 
correlation between the CECs to various stages of pediatric CKD. We 
also examined the relationship between CEC, MBD, and presence of 
subclinical endothelial dysfunction and atherosclerosis measured using 
non-invasive markers such as cIMT and Brachial FMD
Methods: 30 children with CKD were enrolled along with 15 controls. 
Samples were collected for measurement of circulating endothelial 
cells and other biochemical analyses (PTH, Vitamin D, Haemoglobin, 
Calcium Phosphate, CRP, and lipid profile). The carotid IMT and bra-
chial FMD were measured. Flow cytometry (CD146+/CD144+) was 
used to measure CECs.
Results: The CEC’s were higher in children with CKD, {mean 
14.67+/-7.17 % vs 10.54+/-3.69 %, p= 0.048} with positive correlation 
between Stage of CKD and CEC numbers [p=0.026]. CECs also cor-
related with PTH [p=0.038]. No direct significant relation was found 
between CEC and carotid intima-media thickness and flow-mediated 
dilatation in various stages of CKD. Low haemoglobin levels related 
to higher CEC’s [p= 0.033].High hemoglobin (>11.2) and an increase 

in serum iron were related to increased CIMT (>0.4 mm). [AUC-0.77]. 
Box plot in figure shows rising CEC with stage of CKD
Conclusions: The circulating endothelial cells are a useful marker for 
the measurement of endothelial injury and dysfunction in different 
stages of CKD. It is directly linked to low hemoglobin levels which 
may contribute to endothelial dysfunction.

Presented at: Annual Conference of the Indian Society of Pediatric 
Nephrology 2022
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Tumor-like masses might be picked up during routine renal imaging 
of asymptomatic patients with chronic kidney disease (CKD). The 
differential diagnosis of such masses include pathological causes such 
as focal pyelonephritis, malignancy and granulomas, and non-path-
ological causes such as hypertrophied column of Bertin, persistent 
fetal lobulation, dromedary humps and renal regeneration nodules. 
The terms “renal regenerating nodule” and “nodular compensa-
tory hypertrophy” are used in the literature to describe functioning 
pseudo-tumors (FPT) in the setting of an extensively scarred kid-
ney. Differentiating these FPTs from pathological masses; especially 
renal neoplasms; is critical but can be challenging in the setting of 
CKD given the limitations related to using contrast-based imaging. 
Dimercaptosuccinic acid (DMSA) scan uses a non-nephrotoxic radi-
otracer that is picked up by functioning renal nephrons, thus offers 
a plausible methodology to diagnose FPTs. On DMSA scans, FPTs 
have a relatively normal to increased radiopharmaceutical uptake, 
while neoplasms (and other pathological conditions) will display an 
area of decreased or absent uptake. Single photon emission computed 
tomography (SPECT) can be coupled with DMSA to provide 3D 
reconstructions of the imaged kidney, leading to definite localization 
of the suspected lesion especially in the setting of abnormal kidney 
morphology. This 3D technique can be used with hybrid imaging 
techniques such as SPECT-CT and SPECT-MR techniques to sig-
nificantly improve specificity. We report our experience with this 
technique in pediatric patients with CKD and history of urinary tract 
infections, in which tumor-like lesions evolved in scarred kidneys and 
were incidentally discovered on routine renal imaging. The masses 
showed radiotracer uptake on DMSA scans thus were diagnosed as 
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FPTs. Follow-up imaging showed stable size and appearance of the 
masses and favored a benign etiology.
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Background: The search for new early markers of kidney injury in children 
with type 1 diabetes mellitus (DM1) is fundamentally important for prevent-
ing the development and progression of chronic kidney disease.
Purpose of the study: To determine the diagnostic value of new uri-
nary markers of kidney injury in children with DM1.
Patients and methods: Total 71 children with type 1 diabetes were exam-
ined, mean age was 12.3±3.2 years. The levels of KIM-1/Ucr, β2-m/Ucr, 
NGAL/Ucr and IL-18/Ucr in urine were determined. Diseases of the kid-
neys and urinary tract were excluded in all children. The control group 
included 50 apparently healthy children with the same average age. Statisti-
cal analysis was carried out using the program STATISTICA 6.0 according 
to generally accepted methods of variation statistics.
Results: KIM-1/Ucr was significantly higher in children with DM1 
compared with the control group: 351.67pg/mg [179.28; 566.43] and 
135.99pg/mg [60.03; 248.75], p=0.0000001, as well as IL-18/Ucr: 
0.05ng/mg [0.04; 0,08] and 0.04ng/mg [0.03; 0.05], p<0.04. The level 
of β2-m/Ucr and NGAL/Ucr in patients did not differ from the healthy 
children: for NGAL/Ucr- 0.32ng/mg [0.12; 1.20] and 0.17ng/mg [0.03; 
0.79], for β2-m/Ucr- 3.39mcg/mg [0.78; 4.82] and 4.63mcg/mg [1.75; 
9.73]. We have been studied these markers according to duration of 
DM1: up to 6 months, from 6 to 36 months, from 36 to 60 months 
and ˃60 months of the disease. There were no differences between the 
level of all urinary markers in the indicated above periods of disease.
Conclusion: Urinary KIM-1 and IL-18 may have diagnostic value for 
functional changes in the tubular system of the kidneys in children with 
DM1.
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Abstract: Chronic kidney disease (CKD) among children is on the rise, 
both locally and globally. The burden of managing CKD in children 
from resource-poor centres and the developing nations as a whole, is 
quite challenging. Paediatric CKD has remained a death sentence in 
many poor nations of the world, Nigeria inclusive. This, therefore, re-
emphasizes the need for nephro-prevention in children, and a higher 
index of suspicion for CKD, with the intention of reducing or halting 
disease progression at earlier stages of the disease.
CKD is asymptomatic in its earliest stages (stage I and stage II), although 
urinalysis findings or blood pressure may be abnormal. As chronic kidney 
disease progresses to more advanced stages, signs and symptoms greatly 
increase, making the diagnosis of CKD more obvious.
We hereby report a rare presentation of only headache, sudden blind-
ness and retinal detachment in a 15 year old girl with end stage kidney 
disease (ESKD).

Keywords: CKD, Children, Headache, Blindness, ESKD, Case-report.
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Background: There is a significant correlation between kidney volume and 
kidney length Z-scores. In preterm children, cortex growths are higher than 
medulla in kidney development. Studies have reported that kidney cortex-
medulla relation and cortex-parenchyma relation were higher in preterm chil-
dren than in full-term children at one month old, 6-months-old, and one year 
old (1). Our study aims to compare kidney parenchyma, cortex, and medulla 
growth between pre-term children and full-term children at five years old.
Methods: Prospective cohort study. Five-year-old children with a pre-
maturity history and full-term five-year-old children were compared. 
Kidney parenchyma, cortex, and medulla length were measured by a 
radiologist. All data were presented in medians and interquartile ranges 
according to their non-parametric distribution. The comparisons were 
made through the Mann-Whitney test.
Results: 39 preterm and 17 full-term five-years-old children were included. 
Parenchyma thickness in preterm children was significantly lower than in 
full-term children (p=0.055). Nevertheless, the cortex/parenchyma ratio 
was significantly higher in preterm children than in full-term children 
(p=0.055). No significant difference was found in cortex and medulla 
thickness, medulla/cortex ratio, and medulla/parenchyma ratio among the 
groups.
Conclusion: At five years old, preterm children have significantly 
lower parenchyma thickness and higher cortex/parenchyma ratio com-
pared with full-term children. Studies with higher sample size and in 
other regions need to be conducted for comparison.
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Aim: Immune pathogenesis of nephrotic syndrome (NS) is not 
completely understood. We aimed to evaluate the expression of 
B-cell activating factor (BAFF) and its receptors in renal samples 
from pediatric NS patients and its relationship with renal function 
survival.
Methods: We conducted an ambispective study on 36 patients with 
pediatric NS. Immunohistochemistry for BAFF, TACI, BCMA, and 
BR3 was performed. Markers were evaluated on podocytes and inter-
stitial inflammatory infiltrates (III). We performed Kaplan-Meier 
curves to describe renal function survival according to markers’ 
expression.
Results: Thirty-six NS patients were included. Minimal change disease 
was seen in 21 (58.3%) patients, and focal segmental glomeruloscle-
rosis in 15 (41.7%). BAFF was found in podocytes (19% of samples) 
and III (38% of samples), BAFF-R in one sample, TACI in 4 (podo-
cytes and III), and BCMA in 5 samples of podocytes and 8 of III. 
BAFF on podocytes and III was associated with worst renal function 
at follow-up; those patients had a 20% probability of having GFR >90 
mL/min/1.73m2, versus 79.6% when absent (p=0.0014). Patients with 
BAFF in III had a 38.2% probability of having GFR>90 mL/min/1.73 
 m2, versus 86.7% when absent (p=0.0049).
Conclusion: BAFF expression in renal biopsies could be a prognostic 
factor for renal function.
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Objectives: Tertiary lymphoid structures (TLS) are immune cell 
aggregates found in several non-lymphoid organs, such as the kid-
neys, and are associated with chronic inflammation. Similar to 
secondary lymphoid organs, TLS can initiate an adaptive immune 
reaction, but their origin is not well understood. The most mature 
TLS stage involves a germinal center consisting of B cells sur-
rounded by T cells, the presence of plasma cells and follicular 
dendritic cells (FDCs). Among others, TLS are described in aging 
kidneys and in IgA nephropathy. Here, we introduce high dietary 
phosphate load as a new model for the formation of TLS in murine 
kidneys.
Methods: C57BL/6N male mice received a 0.8% normal phosphate 
diet (NPD) or a 2% high phosphate diet (HPD) for six months. Renal 
tissue was collected for histology, flow cytometry analyses and 
cytokine array.
Results: Histological HE and PAS staining revealed a distinctive 
perivascular TLS formation in the corticomedullary junction of all 
kidneys from mice on HPD whereas no TLS were detected in renal 
tissue derived from NPD controls. Flow cytometry analysis suggested a 
significant increase of  CD3+ T cells,  CD45R+ B cells and F4/80+ mac-
rophages in kidneys form HPD mice compared to NPD. Histological 
staining identified  CD3+ cells as the most prominent cell type in TLS, 
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followed by  CD45R+ cells. F4/80+ macrophages only accumulated in 
the periphery of TLS. Interestingly,  CD4+CD3- cells might function 
as lymphoid tissue inducer cells. Cluster of  CD138+ plasma cells, the 
presence of CD21/35+ FDCs and an increase of IgG pointed to the 
existence of mature TLS. Furthermore, HPD-induced TLS were char-
acterized by increased cell proliferation, apoptosis, collagen accumu-
lation, and Cxcl13 chemokine secretion. The latter was confirmed by 
cytokine array.
Conclusions:  Our data show that chronic high phosphate load 
induces de novo formation of fully matured perivascular TLS in kid-
ney tissue from mice.
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Introduction: MBD is under recognized & associated with poor qual-
ity of life. It has diverse etiologies, needs appropriate evaluation and 
treatment.
Aim: To study clinical presentation, biochemical profile and etiology 
of MBD in children
Materials:
Study design: Cross sectional observational study
Subjects: Successive children under 18 y age, presenting with clin-
ical features of MBD to pediatric nephrology clinic in last one year.
Methods: Retrospective analysis of demographic data, clinical fea-
tures, biochemical profile and etiology of children presenting with 
MBD done.
Results: Nineteen children; 10 boys and 9 girls were included. 
Mean age at presentation was 74.5 months (age range 4 weeks 
to 15 years); Age groups 0-2 y (5/19); 2-5y (6/19); 5-18 
(8/19). Presenting features bony deformities (18/19); short stat-
ure (16/19); Fractures (3/19); bony pains (3/19). Anemia (9/19); 
dental caries (4/19); edema (2/19), tetany (2/19). Contributory 
family history 2/19. Biochemical profile hypocalcemia (7/19); 
hypercalcemia (2/19); normocalcemia (10/19); hypophos-
phatemia (7/19); normal phosphorus (12/19); low 25 OH Vita-
min D (12/19); elevated 1,25 OH vitamin D (2/19); elevated 
PTH (5/19); low PTH (1/19); elevated creatinine (3/19); hyper-
calciuria (8/19); metabolic acidosis (12/19); nephrocalcinosis 
(2/19). Etiology of MBD - distal RTA (6/19); nutritional vitamin 
D deficiency rickets (VDR) (6/16); CKD (2/19); proximal RTA 
(2/19); hypophosphatemic rickets (1/19); Vitamin D depend-
ent rickets type 2 (1/19): osteogenesis imperfecta XI (1/19), 
fibrous dysplasia (1/19). Scurvy 2/19 cases. Treatment - oral 
alkali (9/19), bisphosphonates (2/19), vitamin C (2/19) in addi-
tion to calcium, vitamin D therapy in majority.
Conclusions: MBD was seen in all age groups secondary to diverse 
etiologies. Metabolic acidosis (63%)and hypercalciuria (42%) 
denotes tubular defect & needs attention. Nutritional anemia (31%); 
scurvy (10%) and VDR in 37.5% cases. Vitamin D and calcium ther-
apy should be selectively prescribed. CKD (15%) related MBD needs 
consideration. Rare etiologies may present with MBD. Fractures 
signify severe osteoporosis and may require bisphosphonate therapy.
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The International Pediatric Dialysis Network (IPDN, www.
pedpd.org) maintains two global registries of pediatric patients 
on chronic peritoneal dialysis (PD) and hemodialysis (HD); IPPN 
and IPHN. An observational real-world study (MH40258) used 
these registries to assess the safety, dosing, and hemoglobin 
levels associated with C.E.R.A. in pediatric patients with CKD 
on dialysis to supplement existing trials, DOLPHIN (NH19707) 
and SKIPPER (NH19708) (intravenous [IV] and subcutaneous 
[SC] C.E.R.A. administration respectively), which established 
the pediatric dose conversion factor between epoetin alfa/beta or 
darbepoetin and C.E.R.A., and determined the safety and effi-
cacy of C.E.R.A. for anemia maintenance treatment in pediatric 
patients. We compared the real-world and clinical trial data with 
simulations from a population pharmacokinetics/pharmacody-
namics (PK/PD) model to evaluate the predictive performance 
of the PK/PD model.
MH40258 retrospective assessment included patient demograph-
ics, clinical characteristics, treatment, laboratory parameters, 
and the number and causes of hospitalization events and deaths 
reported; the registry performs follow-ups approximately every 6 
months. The PK/PD model was developed using clinical trial data 
in pediatric and adult patients following IV or SC C.E.R.A. The 
simulations were performed in pediatric patients and compared 
to the longitudinal data and clinical endpoints from patients in 
MH40258.
The table shows analysis results of MH40258, and the figure com-
pares simulated data to MH40258 and observed data in DOLPHIN 
and SKIPPER. Simulated mean hemoglobin and median C.E.R.A. 
SC and IV doses per dialysis modality agreed with those observed 
in the IPDN registry. The results confirmed the predictive perfor-
mance of the PK/PD model and provided additional evidence of 
consistency of outcomes between clinical trials and real clinical 
practice. Further model-based simulations will be presented at the 
IPNA congress.
The IPDN registries’ real-world data were consistent with the clinical 
data and the PK/PD model predictions on hemoglobin and C.E.R.A. 
dose levels, and confirm the predictive performance of the model.
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P2-291 - Feasibility study into height-independent calculation and 
lab-reported estimation of GFR in paediatric patients

Peter Schulga1, Ben  Reynolds1

1Royal  Hospital  for  Children, Paediatric  Nephrology, Glasgow, 
United Kingdom

Background:  Height-dependent calculation of eGFR using 
the Modif ied Schwar tz formula is the standard method of 
estimating eGFR from creatinine measurements.  Children 
with undiagnosed CKD may have creatinine results within a 
laboratory’s normal range, and rarely have eGFR calculated 
using height-dependent formulas. Height-independent formu-
las allow for auto-reporting of eGFR with laboratory results, 
aiding early recognition of abnormal renal function. This 
study compares height-dependent and height-independent 
eGFR calculations with concurrent formal nuclear medicine 
GFR results.
Methods: All paediatric patients who had a formal nuclear 
medicine GFR measured in a large tertiary children’s hospital 
throughout 2018 were included in this retrospective study. Each 
patient had a height-dependent eGFR calculated using “Modi-
fied Schwartz formula” (eGFR = 0.36 x height/ serum creati-
nine) and height-independent eGFR calculated using “Notting-
ham-optimised Modified BCCH2” (eGFR = Inverse ln of: 6.064 
+ (0.554 × ln[1/ SCr(μmol/L)]) + (0.254 × ln[age]) + 0.025 if 
male). These results were compared with formal calculated GFR.
Results: 200 children were included, with formal GFR ranging from 
25 - 147. The majority of children (120, 60%) had normal renal func-
tion (GFR >90). Of those with an abnormal GFR, height-independ-
ent formula gave a closer estimation of GFR than height-dependent 
formulas. Height-independent calculation was most similar to GFR 
when GFR 60-90.

Conclusion: Height-independent estimation of GFR gave a closer 
approximation to formal GFR than height-dependent calculation, 
especially when eGFR >60. This feasibility study suggests that 
laboratory auto-reporting of eGFR in children is possible and may 
improve early diagnosis of children with CKD.

Chronic Kidney Disease (including mineral metabolism & cardio-
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P2-292 - Cardiovascular properties in children with chronic kid-
ney disease (CKD)

Emily   Haseler1,2, Phil   Chowienczyk2, Haotian   Gu2, Ye   Li2, Man-
ish Sinha1,2, On behalf of the HOTKID  investigators2

1Evelina London Children’s Hospital, Paediatric Nephrology, Lon-
don, United Kingdom
2King’s College London, Cardiovascular Medicine & Science, Lon-
don, United Kingdom

Aims: To examine whether cardiovascular properties differ according 
to severity of chronic kidney disease (CKD).
Methods: Data was taken from HOTKID, a multicentre UK based 
study which recruited children with CKD and contemporaneous con-
trols between 2012 and 2016. All participants underwent collection 
of demographic and anthropometric data, haematology/biochemistry, 
echocardiography, measurement of blood pressure (BP) and arterial 
tonometry using the Sphygmocor device. Data were analysed by analy-
sis of covariance according to eGFR <60 (group 1) vs. ³ 60 (group 2) 
ml/min/1.73m2 vs. healthy controls (group 3).
Results: 100 children were included in this analysis: 22 healthy con-
trols, 53 in group 1 and 25 in group 2. Participants had a mean age ± 
standard deviation (SD) of 11.3 ±3.0 years and 45% were female. Age, 
sex, height, weight, BP and heart rate were similar between groups. 
Comparison of demographic and cardiovascular properties is shown 
in table 1. There was no significant difference in peripheral or central 
blood pressure, carotid femoral pulse wave velocity (cfPWV) or left 
ventricular mass index (LVMI), between groups. Central augmenta-
tion index (cAIx) was higher in group 1 compared to group 3 (11.35% 
[±11.8] vs 1.61% [±11.5], p = 0.013). Group 1 showed a trend towards 
higher augmentation pressure (AP) and lower central pulse pressure 
(PP) amplification compared to group 3.
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Conclusion: In this sample including children with predominantly 
early stage CKD, there were no significant differences in markers of tar-
get organ damage (cfPWV and LVMI) between groups, consistent with 
previous published data. An eGFR <60 ml/min/1.73m2 was associated 
with higher cAIx compared to healthy controls or children with eGFR 
≥ 60 ml/min/1.73m2. This suggests differing ventricular dynamics or 
arterial pressure wave reflection is associated with impaired eGFR in 
children with CKD and requires further investigation.
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P2-293 - The Hypertension Optimal Treatment in Children with 
Chronic Kidney Disease (HOT-KID study): a randomised trial to 
compare intensive versus standard blood pressure targets on target 
organ damage in childhood CKD
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Background: Optimal target blood pressure to reduce cardiac damage 
in children with chronic kidney disease (CKD) is unknown.
Methods: Children with pre-dialysis CKD (n=124), mean eGFR 
81.7 (SD 26.8) ml/min/1.73m2, were randomised to standard treat-
ment (auscultatory office systolic blood pressure target between 
the 50th-75th percentiles) and intensive treatment (systolic target 
<40th percentile). The primary outcome was mean annual differ-
ence in left ventricular mass index by echocardiography measured 
by a blinded observer, with median follow-up of 38.7 (IQR 24.1) 
months.
Results: Throughout follow-up, mean systolic/diastolic (SD) blood 
pressure in the intensive-treatment group was 103/60 (10/10) mmHg, 
z-score 0.06/-0.27 (0.88/1.09) and 107/64 (10/12) mmHg, z-score 
0.19/0.004 (0.80/1.16) in the standard-treatment group (all P<0.001 
for SBP, DBP). The average annual reduction in left ventricular 
mass index was similar for intensive and standard treatments: -1.9g/
m2.7  (95% confidence interval [CI] -2.45 to -1.34) versus -1.2g/
m2.7 (95% CI -1.54 to 0.82, P=0.76). However, at baseline elevated 
relative wall thickness was more marked than increased left ven-
tricular mass index and a reduction in relative wall thickness was 
greater for the intensive compared to the standard treatment: -0.01 
(95% CI -0.015 to -0.006) versus -0.004 (95% CI -0.0083 to 0.0011, 
P=0.002). Intensive treatment was not associated with significantly 
worse renal outcomes or greater adverse effects.
Conclusions: These results suggest that cardiac re-modelling in chil-
dren with CKD is closely related to blood pressure control. A target 
office systolic blood pressure at the 50th percentile is close to the 
optimal target for preventing adverse cardiac remodelling.
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P2-294 - Prostaglandin E2 (PGE2) receptors in hyperfiltration-
mediated injury in solitary functioning kidney (SFK): Opposing 
roles for EP2 and EP4.
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PGE2 receptors, EP2 and EP4, are both G-protein coupled receptors. 
EP4 is constitutively expressed while EP2 is inducible in podocytes. 
Previously, we demonstrated a 1.5–2.0-fold increase in fluid flow shear 
stress along with increased EP2 expression and β-catenin activation 
in podocytes in mice with unilateral nephrectomy (UNX). Presently, 
specific receptor agonists and antagonists were used to evaluate the 
contribution of EP2 and EP4 in podocytes, glomerular filtration barrier, 
and kidney function in hyperfiltration-mediated injury in SFK.
Glomerular filtration barrier function was assessed by in vitro 
albumin permeability  (Palb) assay. As shown in Figure, an impaired 
barrier function was indicated by increase in  Palb induced by  PGE2, 
EP2 agonist (EP2+) and EP4 antagonist (EP4-), but not by EP2 
antagonist (EP2-) and EP4 agonist (EP4+). Pretreatment with EP2- 
blocked the effect of both  PGE2 and EP2+ on  Palb confirming a 
protective effect of EP2 antagonist. Modulation EP2 and EP4 also 
induced opposite effects on phosphorylation of Akt and β-Catenin 
shown using Western blot analysis of proteins in podocyte. Next, 4 
weeks old sv129 mice underwent unilateral nephrectomy and were 
treated with combinations EP2+/EP4- or EP2-/EP4+ for 6-months 
(Figure). These treatments did not impact adaptive hypertrophy 
(kidney weight and kidney weight/ body weight). The combina-
tion EP2-/EP4+ caused a robust decrease in albuminuria with no 
change in serum creatinine. There was no significant difference 
between sham and unilateral nephrectomy mice treated with indi-
vidual agonist or antagonist of EP2 or EP4 (data not shown).

We show opposing roles of EP2 and EP4 under these conditions and 
protective effect of a combination of EP2 antagonist and EP4 agonist. 
Thus, EP2/EP4 is a potential target for mitigating hyperfiltration-
mediated injury. These pre-clinical studies will lead to strategies for 
delaying the progression of CKD in transplant donors and children 
with SFK where no specific treatment(s) is available.
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P2-295 - A multi-omics approach to understand Developmental 
Origin of Health and Disease (DOHaD) in chronic kidney disease 
and/or hypertension.
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Perinatal events influence the genesis/outcome of adulthood disease 
(DOHaD concept). Low birthweight is associated with progression 
of chronic kidney disease (CKD), hypertension, albuminuria, and car-
diovascular disease in adults and children. We recently described that 
mid-gestational IL-6 injection to pregnant mice results in offspring 
with low birthweight and small kidneys exhibiting accelerated matura-
tion, activation of JAK2 and STAT3 (Sci Rep. 2021; 13260) like the 
inflammation observed in pregnant obese women. We applied a multi-
omics approach to this model to better understand the mechanistic basis 
of impaired kidney development and long-term susceptibility to CKD.
Pregnant mice were treated with IL-6 or saline every other day from 
mid-gestation. Newborn kidneys were investigated for RNA-seq, 
miRNA-seq and whole-genome bisulfite-seq DNA methylation pro-
files. EdgeR was used for differential expression analysis of mRNA 
and miRNA (FDR < 0.05) transcripts. Methpipe was used to determine 
differentially methylated CpGs (FDR < 0.05). Mixomics and G:Profiler 
were used for cross analysis to identify candidate targets and enriched 
functional groups.
IL-6 exposed kidneys showed downregulation of 65 mRNA, 18 miRNA 
transcripts and hypermethylation of 8,445 regions with concurrent 
upregulation of 38 mRNA and 27 miRNA transcripts and hypometh-
ylation of 8,814 regions. Promoter hypermethylation and downregu-
lation of Th (tyrosine hydroxylase) gene (Fig.[A1]) and promoter 
hypomethylation and upregulation of Mfsd12 (major facilitator super-
family domain containing12) gene were identified (Fig.[A2]). IMPRes 
algorithm revealed JAK2-STAT3 mediated downregulation of Th gene 
(Fig.[B]). The G:Profiler identified abnormal handling of sodium and 
potassium from hypoaldosteronism and hypocortisolemia as a com-
mon finding in IL-6 exposed fetal kidneys in the identified biological 
functional groups (Fig.[C]).
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P2-296 - Diagnostic capability of new potential biomarkers in pedi-
atric chronic kidney disease.
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Pediatric chronic kidney disease (CKD) is a clinical syndrome char-
acterized by progressive renal function deterioration. The diagnosis 
is based on glomerular filtration rate (GFR), but it lacks reliability, 
especially at the early stages of CKD. A recent metabolic study 
has suggested new potential biomarkers that may help early diag-
nosis and better outcome. In order to verify the usefulness of these 
biomarkers, an extended assay has been performed on a broader 
cohort of CKD pediatric patients from two different countries of 
origin. Seventy children with CKD and fifty-three healthy children 
were enrolled in the study. Chromatographic analysis of blood 
samples was carried out on a triple quadrupole mass spectrometer 
(LC-QQQ), equipped with an electrospray source (ESI). The mul-
tivariate analysis showed that citrulline (CIT), n-butyrylcarnitine 
(nC4), and symmetric dimethylarginine (SDMA), in addition to 
creatinine (CNN), are useful to differentiate between control and 
disease populations. These biomarkers are helpful in the early stages 
of the disease and, regardless of its origin, improve the diagnostic 
reliability of the CNN itself. The multivariate Receiver Operating 
Characteristic curve including eight analytes provides an AUC of 
0.730, which is higher than the AUC obtained from CNN alone. 
Therefore, metabolite panel assessment has more excellent utility 
in the diagnosis of pediatric CKD.
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P2-297 - Coronavirus-19 infection among children enrolled in the 
North American Pediatric Renal Trials and Collaborative Studies 
registry
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Background: Coronavirus-19 (COVID-19) disproportionately affects 
individuals with chronic kidney disease (CKD), however data regarding 
outcomes of COVID-19 infection in children with CKD are limited. We 
aimed to describe diagnosis, treatment, and outcomes of COVID-19 

Present multi-omics analysis of newborn kidneys exposed to maternal 
IL-6 suggests JAK2-STAT3 mediated Th gene downregulation and 
abnormality in electrolyte handling by the kidney that may play a role 
in future susceptibility to CKD and/or hypertension.
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infections among children enrolled in the North American Pediatric 
Renal Trials and Collaborative Studies (NAPRTCS) registry.
Methods: A COVID-19 specific questionnaire was added to the 
NAPRTCS data collection tool in October 2020 and was completed 
for participants with COVID-19 infection. Centers received periodic 
reminders to complete forms, though no specific prompt existed. Data 
were extracted in March 2022, and we performed a descriptive analysis 
for this study.
Results: Forms were submitted for 211 children from 21 centers, 16 
in the CKD arm of NAPRTCS, 56 in the dialysis arm, and 139 in 
the transplant arm. Surges of COVID-19 infection in NAPRTCS par-
ticipants followed those seen across the United States, with a spike 
in winter 2021, and a larger spike in winter 2022 (see Figure 1). The 
median age was 14.4 (8.9, 17.66), 58% of participants were male, 24% 
were black, 55% were white, and 15 % were ‘other’ race; 31% were 
Hispanic. 73% of participants were symptomatic, and the most com-
mon symptoms were cough (47%), fever (40%), and malaise (33%). 
Hospitalizations occurred in 12.5% of children in the CKD arm, 30% 
in the dialysis arm, and 25% in the transplant arm. Among hospitalized 
transplant patients, 14% developed AKI, and 34% required respiratory 
support. 59% of hospitalized dialysis patients needed respiratory sup-
port. There were 5 cases of Multisystem Inflammatory Syndrome in 
Children in our sample, and no deaths reported.
Conclusions: Among the cases of COVID-19 infection in children with 
kidney disease, 25% overall required hospitalization, with complica-
tions including AKI and need for respiratory support. Ongoing study 
of the long-term impacts of COVID-19 infection in children with CKD 
is warranted.

Myocardial fibrosis is considered to cause diastolic dysfunction, 
which is an independent predictor of mortality in these patients. 
Native myocardial T1 relaxation time (nT1) in cardiac MRI has 
a high sensitivity in early detecting myocardial fibrosis. Our aim 
was to assess left ventricular (LV) diastolic parameters and nT1 
in pediatric KTx-recipients allowing for an early identification of 
high risk patients.
Methods: 28 KTx-recipients (50% male; age 15.9±3.1 years) were 
examined. Echocardiographic parameters for diastolic function 
included: E-/A-wave, E/A-ratio, e´, E/e´-ratio, IVRT. Cardiac MRI 
(Siemens Vida 3T Scanner) was used to assess septal/mitral nT1. 
Pearson correlations were used to test for significances. We are 
currently investigating healthy controls (one control per patient).
Results: The prevalence of increased LV stiffness was high (39% 
had reduced septal e´-values, 14% reduced mitral e´-values) and 
alterations of LV compliance (i.e. increased E/e´-ratio at septal/
mitral annulus) were found in 46% respectively 29%. Significant 
correlations with septal nT1 were seen for septal e´ (r=-0.505; 
p=0.006; Fig. 1A), septal E/e´-ratio (r=0.43; p=0.023; Fig. 1B) 
and septal IVRT (r=0.445; p=0.018; Fig. 1C). Comparing KTx-
recipients with normal diastolic function with those having two 
or more diastolic parameters out of normal range, septal nT1 
was significant longer in patients with diastolic abnormalities 
(p=0.0472).
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Introduction: Diastolic dysfunction in chronic kidney disease 
(CKD) patients often persists after kidney transplantation (KTx). 

Conclusion: We report on the under-recognized but highly prevalent 
clinical problem of subclinical altered diastolic function in pediatric 
KTx-recipients. Our demonstration of a close correlation of septal LV 
diastolic function parameters and nT1 indicative of myocardial fibrosis 
should lead to the consideration of cardiac MRI more frequently. Early 
detection of high risk patients is of key importance for preventing major 
cardiac events.
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P2-299 - Predictors of diminished cardiac function in Filipino 
pediatric patients with chronic kidney disease V: A retrospective 
cross-sectional study

Tzar Francis Verame1, Ma. Angeles  Marbella1
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Introduction: End-stage renal disease - associated cardiac morbidity 
significantly contributes to a decreased life expectancy among pediatric 
patients with chronic kidney disease (CKD). The prevalence of systolic 
and diastolic dysfunction increases in patients on maintenance dialysis. 
Efforts have been made to determine the predictive laboratory tests 
appropriate to improve patient survival.
Objective: The aim of the study was to determine the predictors of 
diminished cardiac function in pediatric patients with CKD stage V in 
a tertiary subspecialty center in the Philippines.
Methodology: This was a retrospective cross-sectional study, which 
included a total of 77 pediatric CKD patients on maintenance dialy-
sis, through chart review from January 2019 to December 2020 at the 
National Kidney and Transplant Institute.
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Results: The potential of vitamin D, calcium-phosphorus product, 
hypertension, and hemoglobin levels to predict left ventricular dys-
function, exhibited by a decreased ejection fraction, was studied using 
linear regression. All of the parameters showed no relationship, except 
for the calcium-phosphorus product. Receiver operator characteristic 
(ROC) curve showed that the hemoglobin area under the curve (AUC) 
was 0.565 with a P value of 0.330 and a cut off value of 9.6 g/dl with 
88% sensitivity and 31% specificity. The cut-off value of 18.8 ng/dl was 
found to be 70.6% sensitive and 33% specific in the Vitamin D ROC 
curve. Calcium-phosphorus product showed an AUC of 0.579 with a P 
value of 0.236 and a cut-off value of 65.91 with a sensitivity of 91.2% 
and a specificity of 31%.

Conclusion: This study showed that Vitamin D, hemoglobin and 
hypertension are not good predictors of cardiac dysfunction among 
pediatric CKD patients on maintenance dialysis. Although a statis-
tically significant correlation was noted on the calcium-phosphorus 
product and cardiac dysfunction, it was low.
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Introduction: Cardiovascular (CV) complications are an important 
cause for morbidity and mortality after kidney transplantation (KTx). 
In adults central blood pressure (cBP) is a better predictor of CV target 
organ damage than peripheral blood pressure (pBP). Data for children, 
especially after KTx, is scarce. Our aim was to assess the predictive 
power of cBP over pBP for CV damage.
Methods: Systolic (SBP) and diastolic (DBP) blood pressure were 
assessed in 48 KTx-recipients (age 13.0±4.2 years; 54% male; time 
since last KTx 5.5 ± 4.6). cBP was measured using the oscillometric 
Mobil-O-Graph device. Left ventricular mass index (LVMI) and pulse 
wave velocity (PWV) were considered as surrogate parameters for CV 

target organ damage. We used multivariable linear regression models 
adjusted for sex, age, renal function (eGFR) to compare cBP and pBP 
for their predictive value.
Results: 10% displayed elevated pSBP, while 36% showed elevated 
cSBP (>95th percentile), 23% had left ventricular hypertrophy, 37% 
an accelerated PWV (>95th percentile) (Fig. 1A). We found that 
only cSBP (but not pSBP) was a significant and independent pre-
dictor for LVMI (ß=0.359, p=0.0343) (Fig. 1B, upper panel). The 
introduction of cSBP to the model resulted in an overall superior 
model fit (R²=0.191). While cDBP and pDBP were both predictors 
of PWV, cDBP displayed a higher estimate (ß=0.036) and resulted 
in a slightly better model fit (R²= 0.478 vs. 0.446, Fig. 1B, lower 
panel).
Conclusion: In our small cohort with high CV burden, cBP was 
superior over pBP in predicting LVMI and PWV, both important 
parameters reflecting CV target organ damage. Further investiga-
tions with larger patient numbers and longitudinal assessments are 
surely needed. In light of the easy-to-use cBP devices, the imple-
mentation of routine cBP measurements into clinical practice would 
be feasible.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-301 - High impact of physical activity on cardiovascular risk 
factors and target organ damage in pediatric kidney transplanta-
tion recipients
Jeannine Von Der Born1, Lena  Kohlmeier1, Anne-Sophie  Greiner1, 
Carl Robert  Grabitz1, Nima  Memaran1, Rizky Indrameikha  Sugianto1, 
Bernhard Wilhelm Magnus  Schmidt2, Kerstin Fröde1, Anette  Melk1

1Hannover  Medical  School, Department  of  Pediatric  Nephrol-
ogy- Hepatology- Gastroenterology- Neurology and Endocrinology, 
Hannover, Germany
2Hannover Medical School, Clinic for kidney and hypertension dis-
eases, Hannover, Germany

Cardiovascular (CV) morbidity is a common problem after kid-
ney transplantation (KTx) and limits long-term survival. A high 
burden of CV comorbidity in pediatric KTx-recipients was previ-
ously shown. Physical activity (PA) entails CV health benefits, 
but information on its effect in pediatric KTx-recipients remains 
scarce.
48 KTx-recipients (54% male, age 13.5±4.2 years) were 
included. We assessed blood pressure (BP), components of 
metabolic syndrome, aortic pulse wave velocity (PWV), left 
ventricular (LV) mass index, and diastolic function. A validated 
PA questionnaire was used to assess minutes of moderate to 
vigorous physical activity (MVPA) per week, allowing to dis-
tinguish between moderate (MPA) and vigorous (VPA) intensity 
of activities. In a sub-cohort mean steps per day were measured 
using accelerometers. Linear mixed models were used to deter-
mine potential effects of PA on CV risk factors and subclinical 
CV organ damage.
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KTx-recipients spent an average of 489 minutes per week on MVPA 
(Fig.1a), thereby 52% of our cohort did not fulfil the WHO recommen-
dation of 60 minutes per week. Importantly, 54% of KTx-recipients did 
no VPA at all. Compared to healthy children from the KiGGS study, 
pediatric KTx recipients engaged in approximately half of the sporting 
activities (Fig.1b).
Higher MVPA levels were associated with fewer components of the 
metabolic syndrome (ß=-0.001; p=0.045) and were predictive of 
favorable parameters describing LV diastolic function such as lower 
A-wave velocities (ß=-0.010, p=0.021) and a better LV compliance 
(E/e’-ratio; ß=-0.001, p=0.008). VPA was associated with lower sys-
tolic BP z-score (ß=-0.003, p=0.025) and lower resting heart rate (ß=-
0.053, p=0.006).

tolerability and pharmacokinetics/pharmacodynamics of C.E.R.A. SC 
were assessed.
Results: The primary endpoint was met: the mean change in Hb between 
baseline and the evaluation period was +0.48 g/dL (Table 1). Mean Hb 
concentration levels were maintained within 10–12 g/dL and within ±1 g/
dL of baseline throughout the entire study period. Results were consistent 
in key subgroups (age group, dialysis type, prior ESA treatment).
In the secondary efficacy analysis, the number of patients with mean Hb 
levels within 10–12 g/dL and ±1 g/dL of baseline was consistent between 
the core and safety extension periods (Table 1). The median C.E.R.A. 
SC dose decreased over time from 75 μg at Week 1 to 50 μg at Week 41.
Safety was consistent with previous reports, with no new signals. 
There were no deaths reported. Lower mean injection pain scores with 
C.E.R.A. SC vs. prior ESAs were reported by patients, parents and 
nurses. The bioavailability of C.E.R.A. SC was higher in pediatric 
patients (67%) compared with adult patients (31%).
Conclusion: Pediatric patients with anemia secondary to CKD who 
are on or not yet on dialysis can be safely and effectively switched from 
maintenance ESAs to C.E.R.A. SC.

PA had a highly beneficial impact on CV risk factors in our small 
cohort of KTx-recipients. At the same time,our data reveals a relevant 
lack of PA (especially VPA) in these patientsLong-term CV protec-
tion through PA is could be promising in pediatric KTx recipients and 
should therefore be further investigated in clinical trials.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-304 - Ascertaining the optimum starting dose of subcutaneous 
(SC) C.E.R.A. for maintenance treatment of anemia in pediatric 
patients with chronic kidney disease (CKD) on dialysis or not yet 
on dialysis

Bradley Warady1, Sylvie Meyer  Reigner2, Chitra  Tirodkar3, Dorota 
 Drozdz4

1Children’s Mercy Kansas City, Division of Pediatric Nephrology, 
Kansas City, USA
2F. Hoffmann-La Roche Ltd, Pharma Development Clinical Science, 
Basel, Switzerland
3PAREXEL International Ltd, Global Data Operations-Biostatistics, 
Sheffield, United Kingdom
4Jagiellonian University Medical College, Department of Pediat-
ric Nephrology and Hypertension, Kraków, Poland

Background: While previously determined for intravenous (IV) 
administration, the optimum starting dose of subcutaneous (SC) con-
tinuous erythropoietin receptor activator (C.E.R.A.) for the mainte-
nance treatment of anemia in pediatric patients with CKD on or not 
yet on dialysis requires further study.
Methods: Forty patients aged 0.4–17.7 years switched from main-
tenance erythropoiesis-stimulating agents (ESAs) to C.E.R.A. SC, 
with starting doses based on conversion factors established in a pre-
vious pediatric study of C.E.R.A. IV (DOLPHIN). After a 16-week 
dose titration and 4-week evaluation period (core period), 25 eligible 
patients (hemoglobin [Hb] levels within ±1 g/dL of baseline and within 
10–12 g/dL) entered a 24-week safety extension. Efficacy, safety/

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-306 - Risk factors associated with chronic kidney disease in 
pediatric cancer survivors

Ahmed Zeid1, Sara  Delap2, Joseph Stanek R.3, Lory  Guthrie3, Ran-
dal Olshefski S.4, Diana Zepeda  Orozco1

1Nationwide Children’s Hospital- The Ohio State University Col-
lege of Medicine, Pediatric Nephrology and Hypertension, Columbus, 
USA
2Nationwide Children’s Hospital, Pediatrics, Columbus, USA
3Nationwide  Children’s  Hospital ,  Hematology-  Oncol-
ogy and Bone Marrow Transplant, Columbus, USA
4Nationwide Children’s Hospital- The Ohio State University Col-
lege of Medicine, Hematology- Oncology- and Bone Marrow Trans-
plant, Columbus, USA

Background: Pediatric cancer patients are exposed to procedures 
and nephrotoxins during their therapy that can result in kidney 
damage.
Objectives: To screen for the prevalence of chronic kidney disease 
(CKD) in cancer survivors considered to be at risk of kidney injury 
and to identify risk factors associated with the development of CKD 
in this population.
Methods: This was a retrospective chart review that included patients 
who have received nephrotoxic chemotherapy, irradiation treatment 
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and/or had pelvic tumors and were under follow up at Nation-
wide Children’s Hospital between 01/01/2011 and 06/30/2021. 
Patients with pre-existing CKD were excluded. Variables obtained 
included demographics, primary malignancy, nephrotoxin expo-
sures, chemotherapy cumulative dose, radiotherapy exposure, 
nephrectomy, history of stage 2 or 3 acute kidney injury (AKI), 
last encounter’s laboratory results and blood pressure measure-
ments. Patients were considered to have developed CKD if the 
creatinine-based glomerular filtration rate in their last clinic visit 
was <90 ml/min/1.73m2.
Results: A total of 128 patients met the inclusion criteria. The 
median age at cancer diagnosis was 5.4 years and the median dura-
tion of follow-up was 6 years. Hematological malignancies were 
the underlying tumors in 51% of patients. Nineteen percent of our 
patients had AKI episodes during the course of their treatment. The 
prevalence of CKD and hypertension were 10.9% and 32% respec-
tively. Nephrectomy, history of AKI and Ifosfamide treatment 
were associated with higher risk of CKD [OR=16.4 (4.08-65.45) 
p <0.0001, OR=3.75 (1.17-12.06) p=0.026, and OR=10.4 (3.03-
35.66) p=0.0002 respectively].
Conclusion: Nephrectomy, previous stage 2 or 3 AKI episodes, 
and Ifosfamide treatment were associated with increased risk of 
CKD development in our cohort of pediatric cancer survivors. 
Despite the limitations of a retrospective study, our data could 
provide guidance for screening guidelines in pediatric cancer 
survivors.

Chronic Kidney Disease (including mineral metabolism & cardio-
vascular disease)

P2-307 - Diurnal variations of urinary biomarkers in children 
with chronic kidney disease

Jianmei Zhou1, Xuhui  Zhong1, Huijie   Xiao1, Ke   Xu1, Viji   Nair2, 
Maria  Larkina2, Wenjun  Ju2, Ding  Jie1

1Peking University First Hospital, Department of Pediatrics, Beijing, 
China
2University of Michigan- Ann Arbor, Department of Internal Medi-
cine, Michigan, USA

Abstract
Background: Twenty-four-hour urine protein excretion is well estab-
lished to estimate kidney function in clinical practice. Given the incon-
venience of 24-hour urine collection, spot urine or short-interval timed 
urine can be used as a surrogate for the quantification of proteinuria. 
However, the impact of collection time on the levels of urinary bio-
markers is not fully known. Thus, the diurnal variations of urinary 
biomarkers were investigated.
Methods: Hospitalized children aged 3-17 years with chronic kid-
ney disease were enrolled, from August 2019 to November 2019. 
Urine samples were collected during 21:00 (bedtime)-07:00 (wak-
ing up), 07:00-12:00, 12:00-16:00, 16:00-21:00, and again during 
21:00-07:00. Urinary total protein, albumin, N-acetyl-beta-D-glu-
cosaminidase (NAG), epidermal growth factor (EGF), collagen type 
I alpha 1 chain (COL1A1), and creatinine were measured for each 
time interval and compared with urinary specimens of 24 hours, 
respectively.
Results: Twenty children (14 boys, 6 girls) were enrolled, with an 
average age of 11.3 years. For the levels of urinary protein:creatinine 
ratio (PCR), albumin:creatinine ratio (ACR), NAG:creatinine ratio, 
and COL1A1:creatinine ratio, within-day variations were significantly 

higher than day-to-day (two 21:00-07:00) variations. Their levels 
exhibited significant diurnal variations among different time inter-
vals within 24 hours. However, no significant diurnal variation was 
observed in urinary EGF:creatinine ratio (EGF/Cr). Additionally, uri-
nary EGF/Cr levels were not significantly affected by centrifugation, 
additives, storage temperature, or delayed processing.
Conclusions: Given that some kidney function-related urinary 
biomarkers exhibit diurnal variations, our study suggests that 
urine samples should be collected during the same time interval in 
clinical practice if possible. Our study also provided evidence for 
urinary EGF/Cr as a relatively stable biomarker that is minimally 
influenced by preanalytical factors, supporting its potential clini-
cal application.

Haemodialysis and peritoneal dialysis

P2-308 - Comparing the effect of two haemodialysis modalities on 
some trace elements: a pilot study from a tertiary care pediatric 
dialysis centre

Dina E.  Sallam1, Mohammed F.  Kasem1, Heba E. El  Kholy2, Sherief 
E.  AbdelMawgoud3, Sara I.  Taha4, Bassma Abdelhaleem2

1Faculty of Medicine- Ain Shams University, Pediatrics and Pediat-
ric Nephrology, Cairo, Egypt
2Faculty of Medicine- Ain shams University, Pediatrics and Pediat-
ric Nutrition, Cairo, Egypt
3Faculty of Medicine- Ain Shams University, Surgery, Cairo, Egypt
4Faculty of Medicine- Ain Shams University, Clinical Pathology, Cairo, 
Egypt

Background: Online hemodiafiltration (OL-HDF) increases convective 
clearance of solutes & molecules compared to conventional hemodi-
alysis (HD). Consequently, patients on OL-HDF may suffer from trace 
elements deficiency. This could lead to serious cardiovascular morbidi-
ties and shorter life span.
Subjects & Methods: We measured and compared the serum levels of 
Zinc (Zn), Copper (Cu), Manganese (Mn), Cadmium (Cd), and Lead 
(Pb) for 105 subjects; 43 on hybrid dialysis (alternating sessions of 
OL-HDF and HD), 22 on HD and 40 healthy controls, all are age 
and sex matched. Hybrid & HD groups had comparable duration and 
frequency of dialysis. The hybrid group represents the effect of the OL-
HDF, as at the time of data collection there were not enough subjects 
on OL-HDF only.
Results: Compared to HD, hybrid group had statistically significant 
lower Mn level (7.77±1.81μg/dL, 9.5±1.87 μg/dL, p=0.002).This 
group also had lower Zn & Cu levels (71.81±10.75 μg/dL, 77.02±7.35 
μg/dL) compared to HD (81.18±13.45 μg/dL, 85.36±11.65 μg/dL) 
(p=0.018, p=0.014 respectively) & controls (80.53±13.07 μg/dL, 
89.6±16.96 μg/dL) (p=0.017, p<0.001 respectively). There was no 
significant difference in Mn level between Hybrid & control groups. 
No significant difference was detected between HD & controls regard-
ing Zn & Cu levels. Pb & Cd were comparable across the 3 groups.
Conclusion & Recommendations:  Our findings suggest that 
patients on OL-HDF are more susceptible to trace elements defi-
ciency especially Zn, Cu, and Mn. Consequently, we recommend 
regular assessment of trace elements in patients on OL-HDF as a 
practice guideline. Further exploration of impact of dietary intake 
in these patients is needed. So, phase two of this work (currently 
underway) will utilize a longitudinal design to understand such 
effect in patients exclusively on OL-HDF and establish the needed 
recommendations.
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P2-310 - Comparison of inflammatory markers in children with 
end stage kidney disease on hemodialysis and peritoneal dialysis

Radhika Chemmangattu Radhakrishnan1, Susan  Uthup1

1Government Medical College- Thiruvananthapuram, Pediatric Neph-
rology, Thiruvananthapuram, India

Introduction: Patients with End-Stage Kidney Disease (ESKD) and 
especially those on dialysis are burdened with a high inflammatory 
load leading to endothelial dysfunction which results in high cardio-
vascular morbidity and mortality. There are very few studies compar-
ing inflammatory markers in children on peritoneal dialysis (PD) and 
hemodialysis (HD).
Objective: The primary objective was to compare levels of Fibro-
blast Growth Factor 23 (FGF23), high sensitivity C-Reactive Protein 
(hsCRP) and Interleukin-6 (IL-6) in children with ESKD undergoing 
maintenance HD and PD.
Methods: This was a cross sectional hospital based study involving 
children 1-18 years of age with ESKD on maintenance HD or PD 
for at least 3 months at SAT hospital, Government medical college, 
Thiruvananthapuram. The inflammatory marker levels were compared 
between the two groups as well as correlated with clinical and labora-
tory parameters.
Results: A total of 16 children were included in the study (10 on 
PD and 6 on HD). All the patients on PD were on continuous ambu-
latory PD. The mean hsCRP was 3.14±0.59 mg/L in HD group and 
3.28±0.87 mg/L (p=0.515) in PD group. The mean FGF 23 was 
1.81±0.37 pg/ml in HD group and 1.50±0.56 pg/ml in PD group 
(p=0.913). The mean IL-6 was 821.7±137.9ng/ml in HD group 
and 794.6±121.6 ng/ml in PD group (p=0.233). IL-6 showed posi-
tive correlation with dialysis vintage (R=0.509, p=0.044). There 
was positive correlation between FGF23 and IL6 levels (R=0.547, 
p=0.028).

Conclusion: There is no difference in inflammatory markers viz 
hsCRP, IL-6 and FGF-23 in children on hemodialysis compared to 
those on peritoneal dialysis

Haemodialysis and peritoneal dialysis

P2-311 - Improving acute peritoneal dialysis outcome with soft 
catheter (Cook Mac-Loc Multipurpose Drainage catheter(R)) 
among infants <1500g in a low resource setting

Deblina Dasgupta Maulik1, Rana  Saha1, Niladri  Bose1, Rajiv  Sinha1

1Institute of Child Health, Pediatric Nephrology, Kolkata, India

Objective: Improve outcome of peritoneal dialysis among very low-
birth weight (VLBW, birth weight <1500 gram) and extremely low-
birth weight (ELBW, <1000 gram) infants.
Design: Quality improvement project.
Setting: Lower-middle-income resource setting: Network of five par-
ticipating neonatal units supported by a tertiary pediatric nephrology 
centre in Kolkata, India.
Patients: VLBW (n=13) /ELBW (n=11) infants who underwent peri-
toneal dialysis (PD) for neonatal acute kidney injury.
Interventions: Infants were initially dialysed using stylet based rigid 
catheter (SRC) where high PD related complications were common. 
Subsequently from August 2018, all PD were done by soft Cook Mac-
Loc Multipurpose Drainage  catheter(R) (CMMDC).
Main outcome measures: Comparison of PD related complications 
including peritonitis, survival during PD, and survival to discharge 
from neonatal unit between PD done with SRC and CMMDC.
Results: After changing from SRC (n=10) to CMMDC (n=14), PD 
related complications dropped from 9 out of 10 (90%) in the SRC 
cohort to 7 out of 14 (50%) in the CMMDC cohort (p = 0.04) and 
mortality while on PD decreased from 5 out of 10 (50%) in the 
SRC cohort to 1 out of 14 (7%) in the CMMDC cohort (p = 0.017). 
Neonates undergoing PD with CMMDC were able to undergo signifi-
cantly longer duration of PD with higher net ultrafiltration and better 
control of acidosis in comparison to those with SRC. CMMDC was 
costlier than the SRC; USD 60 compared to USD 14 respectively.
Conclusions: Although costlier, undertaking PD with soft catheters 
(CMMDC) is feasible even among ELBW/VLBW infants and yielded 
significantly better results in comparison to stylet based rigid catheters.

Haemodialysis and peritoneal dialysis

P2-312 - emergency hemodialysis at the pediatric nephrology unit 
(unp) of Yopougon university hospital

Gnenefoly  Diarrassouba1, e.  Bouah-   Kamon1, a.m.s  Ehilé1, 
a.e N’Draman-  Donou1

1chu de yopougon, néphrologie pédiatrique, Abidjan, Côte d’Ivoire

Aim of Study: Describe the first emergency hemodialysis sessions in 
African pediatric settings
Method: 50 records of children with hemodialysis from January 2016 
to 31 December 2020 were analyzed
Results: The sex ratio was 0.78. The average age is 8.7 years. A 
delay of 48 hours elapsed between the hemodialysis’ emergency 
and its effectivness in 69.2% of cases. The indication for hemodi-
alysis was uremic syndrome (42%), hyperkalemia (20%) and acute 
lung oedema (10%). Hemodialysis was done on a femoral catheter 
(92.9%) with inappropriate equipment in 25% of cases. Per-dialytic 
incidents were dominated by low blood pressure. Renal failure’s 
etiology was undetermined (46.1%), toxic (30.8%) or malaria (23%).
Conclusion: These results will allow to optimize care
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P2-313 - Quality of life in children on Peritoneal Dialysis
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Background: The increasing global epidemic of chronic kidney dis-
ease (CKD) and resultant end-stage renal disease (ESRD) continues 
to be a serious challenge for many countries. ESRD has a substantial 
effect on the patient’s quality of life (QoL) by negatively affecting their 
social, financial, and psychological well-being.
Health-related quality of life (HRQoL) is an important prognostic fac-
tor in ESRD patients on peritoneal dialysis (PD) that can be assessed 
using a standardized tool; the Pediatric Quality of Life Inventory™ 
(PedsQL™) Generic Core Scales. This tool was used to assess the 
HRQoL in our pediatric dialysis patients.
Methodology: The study included children aged 2–14 years with 
ESRD on PD, recruited from our center. Data were collected using the 
PedsQL™ ESRD Module questionnaire.
Result: 13 Pediatric patients on PD were included in this study. We 
found that there is overall agreement between parents and patients score 
with a positive correlation (P=0.0001), as well as a positive relation 
between parents score and the age of the patient at the time of the 
questionnaire (P= 0.020); the older the child is the higher the parent 
scored on the questionnaire (P=0.001).
In contrast, there was no correlation between parents’ or patients’ score 
and duration of time the patient has been on PD (P=0.912, P=0.799).
Conclusion: HRQoL scores in our patients and their parents 
showed agreement and positive correlation, and were higher in older 
patients compared to the younger age group. Interestingly, there is 
no significant correlation between duration on dialysis and patients 
or parents scores.

Haemodialysis and peritoneal dialysis

P2-314 - Kt/V or bicarbonate: What is more important for growth 
in pediatric peritoneal dialysis patients?
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rah  Stremel3, Maria Díaz-González de  Ferris4, Guido  Filler5

1School of Medicine- Pontifícia Universidade Católica do Paraná, 
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4The University of North Carolina at Chapel Hill- Chapel Hill, Pedi-
atrics, Chapel Hill, USA
5European Society of Pediatric Nephrology, Paediatrics, London, 
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Introduction: Growth retardation is a common problem in pediat-
ric patients with chronic kidney disease (CKD). It is unknown if the 
growth of children on peritoneal dialysis (PD) can be augmented by 
more dialysis.
Methods: We studied the effect of various peritoneal adequacy param-
eters on delta height standard deviation scores (SDS) and growth veloc-
ity z-scores in 53 children (27 males) on peritoneal dialysis (PD), who 
underwent 2 longitudinal adequacy tests at nine-month intervals. None 

of the patients were on growth hormone. Intraperitoneal pressure and 
standard KDOQI guidelines were compared to the outcome measures 
delta height SDS and height velocity z-scores, using univariate and 
multivariate tests.
Results: At the time of the second PD adequacy test, their mean 
age was 9.2±5.3 years; mean fill volume was 961±254mL/m2 and 
median total infused dialysate volume was 5.26 L/m2/day (range 
2.03 to 15.32 L). The median total weekly Kt/V was 3.79 (range 0.9 
to 9.5) and the median total creatinine clearance was 56.6 (range 
7.6 to 133.48) L/week, higher than previous pediatric studies. The 
delta height SDS was a median of -0.12 (range -2 to +3.95)/year. 
The mean height velocity z-score was -1.6 ±4.0. The only rela-
tionships discovered were between the delta height SDS and age, 
bicarbonate, and intraperitoneal pressure; but not for Kt/V or cre-
atinine clearance.
Discussion/Conclusion: Our findings highlight the importance of nor-
malization of bicarbonate concentrations to improve height z-score.

Haemodialysis and peritoneal dialysis

P2-315 - Histopathological Changes of Long-Term Peritoneal Dial-
ysis using Physiological Solutions – A Case Report and Review of 
the Literature
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5Medical Faculty- University of Düsseldorf- Düsseldorf- Germany, 
Anatomy, Düsseldorg, Germany
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Long-term peritoneal dialysis, especially with non-physiological 
solutions, is afflicted with the severe complication of encapsu-
lating peritoneal sclerosis (EPS). Physiologic peritoneal dialysis 
(PD) solutions have been introduced to reduce pH trauma. Data 
on peritoneal biopsies in pediatrics with long-term PD using 
physiological solutions are scant. We report an adolescent who 
had been on 10-hour continuous hourly cycles using mostly 2.27% 
Physioneal™ for 5 years. There were two episodes of peritonitis 
in October 2017 (Klebsiella oxytoca) and May 2018 (Klebsiella 
pneumoniae), which were treated promptly. This adolescent, who 
lost two kidney transplants from recurrent focal and segmental 
glomerulosclerosis, underwent a peritoneal membrane biopsy at 
the time of a third PD catheter placement, 16 months after the 
second renal transplant. Laparoscopically, the peritoneum appeared 
grossly normal, but fibrosis and abundant hemosiderin deposition 
were noted on histology. The thickness of the peritoneum was 200-
900 (mean 680) μm; normal for age 14 is 297 [IQR 229, 384] μm. 
The peritoneum biopsy did not show specific EPS findings, as 
the mesothelial cells were intact and there was a lack of fibrin 
exudation, neo-membrane, fibroblast proliferation, infiltration, 
or calcification. While the biopsy was reassuring with respect to 
the absence of EPS, significant histopathological changes suggest 
that avoiding pH trauma may not ameliorate the effects of glucose 
exposure in long-term PD.
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P2-317 - Infectious metastasis with multiple foci in children with 
hemodialysis catheters
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Infectious metastasis with multiple foci in children with hemodialysis 
catheters.

Introduction: Infectious metastases in children on RRT are rare and 
have high morbidity and mortality. Immunodeficiencies are predispos-
ing factors.
Clinical Case: Female, 11 years old, with Stage 5 CKD, secondary 
to uropathy, with 6 months of hemodialysis by transient catheter 
(several catheter changes) in the left subclavian vein. He presented 
headache, fever and general malaise for 24 hours. Laboratories: 
Hb 9.6, Ht 30%, WBC 16,420, N 84, L 12 Plaq 210,000, CRP 
235 mg/L. Plain urine and chest X-ray normal. Administered_ 
Vancomycin + Ceftazidime, empirical treatment. Echocardiogram 
(Day 2): non-homogeneous image, 13x7 mm, irregular borders, 
at the mouth of the superior vena cava, protruding into the right 
atrium, HMCx2 and retroculture: SARM. Antibiotic therapy: Van-
comycin, Gentamicin and Meropenem. Echocardiography (D9): 
increase in the lesions described above, occupying a large part of 
the right atrial cavity, emboli in transit. Surgical resolution (D11): 
Sternotomy for extraction of vegetations in the aortic valve + 
excision of a 2.5 cm pseudocyst in the right atrium + lavage and 
aspirate of the left pleura, with positive cultures for MRSA in the 
pseudocyst in the atrium, pleural fluid, aortic valve. Pathologi-
cal anatomy compatible with infectious inflammatory material. 
D30: convulsive episode, altered sensorium, cranial CT scan: brain 
abscess in the parietal lobe, 20x16 mm, without neurosurgical 
conduct. Medical discharge after 6 weeks of antibiotic therapy. 
Three months after discharge, he presented with progressive heart 
failure, echocardiography: severe aortic valve insufficiency. Aortic 
valve is replaced by a mechanical valve; after which, the patient 
presents improvement of the symptoms.
Conclusion: Cases of infective endocarditis at the starting point 
of the hemodialysis catheter in pediatric patients who require sur-
gery for vegetative resection and valve replacement are rare, it is 
essential to recognize complications early because they can become 
catastrophic.

ISPD-IPNA Joint Session

P2-318 - Peritonitis in chronic peritoneal dialysis during 24 years 
in a single pediatric center
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Paula Pereira da  Silva1, Lucimary  Sylvestre1,3
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Peritoneal dialysis (PD) is a modality of kidney replacement therapy 
frequently used in children with chronic kidney disease. Peritonitis 

is the most common complication and cause of end of therapy. The 
aim of our study was to describe a cohort of consecutive peritonitis’ 
episodes (PE) in the same single pediatric center during 24 years 
. Methods: we reviewed the files of all the patients under 18 years 
old who started and stayed more than 3 months on PD in our center 
from 1997 to 2020. We analyzed gender, age, underlying kidney dis-
ease, signs and symptoms associated to PE, type of microorganism 
that caused PE, treatment and outcomes. The study was approved 
by the local Ethics Committee.Results: 190 patients were elligible, 
121 from male gender (64%), median age at PD initiation was 7.6 
years-old and 43% had CAKUT. There were 315 PE presented by 
126 patients (66%). The most frequent sign was cloudy efluent in 
89%, abdominal pain was referred by 69% of the patients. There 
were 33% of Gram-positive (GP) PE, 31% Gram-negative (GN), 28% 
with negative culture, 6% fungal and in 2% the culture was lost or not 
performed. The overall incidence rate was 0.68 episodes per patient-
year (from 0.32 to 1.87). Good response to treatment ocurred in 82% 
of the cases, 17% were transferred to hemodialysis because of the PE 
and 1 patient died due to mesenteric artery thrombosis. Conclusion: 
Most patients had at least 1 PE, there was a predominance of GP, 
incidence of peritonitis is high but comparable to other cohorts and 
has presented a great variation during the time analyzed and we are 
making efforts to improve it.

ISPD-IPNA Joint Session

P2-319 - Training of caregivers for pediatric chronic peritoneal 
dialysis: A survey of practices and impact on peritonitis
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Quezon, Philippines
13University Hospital of Sahloul, Pediatric Nephrology, Sousse, Tunisia
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Introduction: Patient and care-giver training is an important tool for 
prevention of peritonitis and peritoneal dialysis(PD) technique failure. 
The objective of our survey was to study the impact of training prac-
tices on the rate of peritonitis.
Methods: A survey consisting of 44 questions was distributed to 137 
member centres of the International Pediatric Peritoneal Dialysis 
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Network(IPPN) whose peritonitis data was collected in the IPPN 
registry.
Results: Responses were obtained from 62/137(45%) centres from 
34 countries. In 57(92%) centres, a trained pediatric PD nurse is 
available. Training is performed either in a combined out-patient 
and in-patient (23.4%) setting, or only as in-patient(25.4%). Eight-
een(29%) centres use the VARK(Visual-auditory-reading-kines-
thetic) tool. Home visits are conducted during training in 36(58%)
centres, and remote monitoring is used in 44(71%)centres. The 
median duration of training is 10(7,14) days for 24(18,40) hours. 
Many centres(44.7%) train 2 caregivers and 15(24%) centres train 
children >12 years of age. A median of 4(2,5) tools were used, with 
written material being used exclusively in 62%. A formal assess-
ment is conducted after training in 55(89%) centres, with skill dem-
onstration being tested in 51(82%) centres. Take-away materials are 
provided in 54(87%) centres. Re-assessment is conducted regularly 
in 25(40%), re-training after every peritonitis in 19(38%), and some-
times in 8(16%)centres.
Of the 445 reported peritonitis episodes between 01/2019 and 12/2020 
from 49(80%) centres, 227(53%) were gram positive, 117(26%) gram 
negative, 107(23%) culture negative and 23(5%) fungal accounting for 
a rate of 0.4 episodes/patient-year. None of the practices influenced 
the peritonitis rate. Culture negative peritonitis rate was negatively 
associated with GDP(p<0.05).
Conclusion: Pediatric peritoneal dialysis training is typically 
performed by trained personnel and supported by formal assess-
ments, home visits, remote monitoring and re-training. The current 
analysis did not reveal a significant relationship between training 
practices and peritonitis rate. Future analyses will evaluate the 
geographic differences between training components and perito-
nitis rate.

Haemodialysis and peritoneal dialysis

P2-320 - Acquired cystic kidney disease: A hidden complication in 
children on chronic hemodialysis

Sabeeta  Khatri1, Irshad Ali   Bajeer2, Ali Asghar   Lanewala2, 
Seema  Hashmi2, Muhammad  Farid3
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ogy, Karachi, Pakistan
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Pakistan

Objective: To determine the frequency of acquired cystic kidney dis-
ease (ACKD) in children on chronic hemodialysis.
Material and Methods: In this single center cross sectional study, 
150 children were included who were on chronic hemodialysis for six 
months. Ultrasound was done to see the renal cysts. Cystic changes 
that could not fulfill the criteria for ACKD were also noted and 
analyzed.
Results: Mean age was 14.5 ± 3.5 years, of these 63 (42%) were 
males. ACKD was detected in 53 (35%) of the patient and 18 patients 
(12%) had solitary cysts. The distribution of these entities was simi-
lar across all age groups. The underlying etiologies in the descend-
ing order were unknown 64 (43%), stone disease 31 (21%), each of 
the congenital anomalies of the kidney and urinary tract and glo-
merulonephritis 23 (15%) and others 9 (6%). A higher frequency of 
ACKD was detected in the children on renal replacement therapy 
for more than two years (33 out of 53 children, 63% with p-value 
0.004) Figure 1.

Conclusion: The ACKD was found in one third of our hemodialysis 
children and its frequency increases with the duration of hemodialysis. 
This percentage may not reflect the true prevalence as there is a lack of 
consensus on definition of ACKD. Periodic assessment of chronic kid-
ney disease patients for development of ACKD especially on chronic 
hemodialysis is required to reduce the morbidity.
Keywords: Acquired cystic kidney disease, Solitary cysts, renal 
replacement therapy, end stage kidney disease, ultrasonography
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Merey  Zhakanova-Myngtay1, Aidana   Madiyeva1, Byron 
 Crape2, Nazym   Nigmatullina3, Nagima   Mustapayeva3, Sal-
tanat  Rakhimzhanova4, Samat  Issakov4, Marina Khvan1
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Introduction: Children on chronic peritoneal dialysis (CPD) are at 
great risk of growth retardation and underweight. We aimed to assess 
the nutritional status in children on peritoneal dialysis in Kazakhstan.
Methods: We included 23 children on CPD admitted to the nephrol-
ogy department. A quantitative measure of dietary intake was accom-
plished by conducting a prospective 3-day diet history recorded by 
19 caregivers (4 records missing). Anthropometric and biochemical 
data were collected from medical records. In addition, we retrospec-
tively recorded anthropometric data (height, weight) of recruited 
children at dialysis initiation, 6 and 12 months after. Body Mass 
Index (BMI) was normalized to standard deviation scores (SDS) 
according to WHO standards. Statistical analysis utilized ANOVA to 
compare differences between BMI groups and Chi2 test for assessing 
differences in proportions.
Results: The median age of our cohort was 7.9 (IQR 3.2 – 13.9) 
with boys accounted for 56.5% (n=13). Overall prevalence of under-
weight, normal weight and overweight/obese was 21.7%, 69.6% and 
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8.7% respectively. We found no statistical significance between 
BMI groups when comparing age, gender, renal diagnosis, height 
SDS, short stature, energy deficit, duration on CPD and biochemical 
parameters, except for c-reactive protein. Inadequate dietary energy 
intake was observed in 35% (n=8), including 60% of underweight 
and 31.25% of normal weight children. 56.5% (n=13) had short 
stature. Overweight patients were shorter than other BMI groups. 
Prevalence of underweight children of this cohort was high both at 
dialysis initiation and 1 year after (26.1% and 21.7% respectively).
Conclusion: Our data showed that local children undergoing CPD 
have high prevalence of underweight, short stature and inadequate 
dietary energy intake not only at dialysis initiation but also after 1 
year on CPD. Further investigation of the possible underlying causes 
may improve nutritional management of these children

Transcripts were coded and thematic analysis was performed using 
QRS-NVivo software.
Results: Parents of 23 children on CPD and 15 healthcare profes-
sionals: 5 (33.3%) pediatric nephrologists, 8 (53.3%) renal nurses 
and 2 (13.3%) food distributors participated in the study. 95% of 
parents regarded diet as an important aspect in treatment of their 
children. From caregivers’ interviews we identified the following 
themes: child-related (change of appetite, mood switch, depres-
sion and lack of independence, feeling deprived and isolated), 
diet related (complexity of restrictions, contradicting healthy 
eating, monotonous tasteless food, breaking habits), knowledge-
related (focus on diet restrictions, low awareness of age-appro-
priate dietary intake, lack of reliable sources for self-education), 
healthcare system-related (trusting physician guidance and lack 
of self-engagement, absence of expert dietician consultation). 
From healthcare providers we identified the following themes: 
patient-related (financial insecurity, lack of understanding of diet 
importance and motivation, lack of family support), prioritizing 
acute events (physicians focused on diet restrictions that prevent 
development of “life-threatening” complications, low priority 
given to quality of diet and energy deficiency), organizational 
barriers (absence of multidisciplinary team with nutrition expert, 
inadequate staffing, limited role of nurses, lack of personalized 
approach and follow-up after discharge).
Conclusion: Parents’ heavy reliance on physician guidance as the only 
reliable source of information, and the latter’s prioritization of dietary 
restrictions alone, can be detrimental to child nutritional status. Mul-
tidisciplinary team approach with governmental support is crucial in 
nutritional management.

Haemodialysis and peritoneal dialysis
P2-323 - The clinical utility of reticulocyte hemoglobin concentra-
tion in pediatric chronic dialysis patients

Alber t  Yi tong  Liu1,  Kevin   Bar ton1,  Dani   Jackson1, 
Vikas  Dharnidharka1, Raja  Dandamudi2

1Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St. Louis, USA
2Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St.Louis, USA

Back ground:  Iron deficiency (both absolute and functional) 
is the main cause of failure to respond to erythropoietin (EPO) 
in dialysis patients. Traditional laboratory markers, ferritin and 
transferrin saturation (TSat), are the most commonly used. How-
ever, they have significant limitations in this patient population 
necessitating other parameters to improve the identification of 
an iron-deficient state.
Objective: The purpose of this study is to compare the performance of 
reticulocyte hemoglobin (Ret-Hb) with currently used indices of iron 
sufficiency in rHuEPO-treated dialysis patients.
Methods: Retrospective chart review, 174 samples in 37patients clini-
cal data and laboratory results including Hemoglobin, RET-Hb, and 
serum ferritin and TSat-were reviewed. The diagnostic performance 
and optimal cutoff values were determined by receiver operator curve 
(ROC) analysis.
Results: Two groups were classified: Anemia (<10mg/dl), Non 
anemia group (>10 mg/dl).All other causes of anemia were 
excluded and all the patients are on erythropoietin. ROC curve 
analysis revealed AUC of 0.788 (P < .0001) at cutoff 30 pg, 
by which anemia was discriminated with 93.3% sensitivity and 
56.63% specificity, 41% PPV, and 96% NPV. ROC curve analysis 
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Introduction: High prevalence of underweight (21.7%), short stature 
(47.8%) and inadequate dietary energy intake (35%) were observed 
in local pediatric patients on chronic peritoneal dialysis (CPD). We 
explored possible barriers in nutritional management of these children 
from parent and healthcare provider perspectives.
Methods: Face-to-face semi-structured in-depth interviews were con-
ducted with parents of children on CPD admitted to the nephrology 
department, and with healthcare providers involved in their treatment. 
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for Tsat and ferritin revealed AUC of 0.54 and 0.50 respectively. 
We found a positive correlation between Ret-Hb and hemoglobin 
(r=0.54, p<0.001), between Ret-Hb and transferrin saturation 
(TSAT) (r=0.24,P=0.0018) .The correlation between Ret-Hb and 
ferritin is not statistically significant.(r=0.037,P=0.63)

Conclusions:  In pediatric patients undergoing chronic dialysis, 
dialysis adequacy, serum albumin, and anthropometric percentiles, 
are insufficient to fully assess their nutritional status. The addition 
of growth assessments provide additional insight into a patient’s 
nutritional status and potential need for intervention, and also detect 
patients with inadequate nutrition that would be missed by standard 
measures.

ISPD-IPNA Joint Session

P2-325 - Encapsulating peritoneal sclerosis in paediatric patients 
on long-term peritoneal dialysis

Shraddha Lohia1, Sharon  Teo1, Mya  Than1, Perry Yew Weng  Lau1, Kar 
Hui  Ng1, Hui Kim  Yap1
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Objectives: Encapsulating peritoneal sclerosis (EPS) is a devastating 
complication of long-term peritoneal dialysis (PD) resulting in the need 
to convert to haemodialysis. This study aimed to determine predictors 
of EPS in paediatric patients on long-term PD.
Methods: All paediatric patients on PD ≥ 5 years between 2000-
2021 at the National University Hospital Singapore were included 
in this retrospective study. EPS was defined by membrane failure 
(ultrafiltration of <400ml with 4h dwell of 2.5% dialysate) and clini-
cal and radiological features of intermittent or continuous intestinal 
obstruction due to peritoneal membrane thickening. The membrane 
transporter status was evaluated using standard peritoneal equili-
bration tests within 6 months of PD initiation and at 5 years. Step-
wise multivariate logistic regression model including age at dialysis 
initiation, gender, PD vintage, cause of kidney failure, membrane 
transporter status at 5 years and number of peritonitis episodes was 
performed with EPS as the dependent variable.
Results: 40 patients (23 males), median age of dialysis initiation 13.7 
years (0.2–23.3 years) and median PD vintage 8.0 years (5-14 years) 
were included in the study. 5 patients (12.5%) had EPS. Median PD 
vintage was 9.75 (7.95-13.97) years and 7.86 (4.45-11.00) for EPS 
versus non-EPS groups respectively (p=0.03). Peritonitis rates in 
the EPS vs non-EPS group was 0.31 and 0.20 episodes per patient-
year respectively (p=0.58). In the EPS group, 4 (80.0%) had HA/H 
transporter status vs 17 (54.8%) in the non-EPS group (p=0.38). On 
stepwise multivariate logistic regression, PD vintage was a significant 
predictor of EPS (OR=1.84, 95%CI 1.06,3.18; p=0.029).
Conclusions: Although HA/H transporter status at 5 years was seen 
more commonly in patients who subsequently developed EPS, PD 

Conclusion: The present study showed that Ret-Hb in comparison to 
the conventional hematological and biochemical markers commonly 
used to diagnose iron deficiency is a better diagnostic test of choice
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Introduction: Protein–energy wasting (PEW) in end stage kidney 
disease (ESKD) is the consequence of a combination of insufficient 
nutrient intake, uremic toxins, inflammation, and superimposed 
catabolism. The diagnosis of PEW is based upon biochemical 
measures, anthropometric parameters, and dietary history. In pedi-
atric dialysis patients, growth is a sensitive marker of nutritional 
adequacy.
We assessed patient growth using the Gomez and Waterlow criteria. 
The Gomez classification assesses the percentage of reference weight 
for a patient’s age, and delineates normal, mild, moderate, or severe 
malnutrition. The Waterlow classification uses the same rating scale as 
the Gomez classification for the patient’s weight-for-height to assess 
the degree of wasting and the patient’s height-for-weight to assess the 
degree of linear growth stunting.
Methods: Over a 3-month pilot period, we assessed growth for 15 
pediatric patients on chronic dialysis, either peritoneal dialysis (PD) or 
hemodialysis (HD), using the Waterlow and Gomez classification sys-
tems. The results of these were compared with serum albumin, growth 
percentiles, and dialysis adequacy metrics.
Results:  When comparing their 3 month averages, there was 1 
patient with inadequate total Kt/V and 4 patients with inadequate 
serum albumin. No patients had a body mass index (BMI) below 
the  3rd percentile. The Gomez classification noted protein-energy 
malnutrition in 10 of 15 patients (67%), six of whom with appro-
priate Kt/V and serum albumin. The Waterlow classification noted 
stunting in 11 of 15 patients (73%), and 2 of 15 patients (13%) had 
evidence of wasting.
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vintage remained a significant risk factor for EPS. Early kidney trans-
plantation should be advocated in paediatric PD patients to avoid this 
complication.

Haemodialysis and peritoneal dialysis
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Introduction: Chronic kidney disease (CKD) is a clinical syndrome 
secondary to changes in partial or complete renal function. Peritoneal 
dialysis (PD) is the first-choice modality in the pediatric population. 
The objective was to describe a population of children and adolescents 
at a single pediatric center from 2008 to 2020, to learn about their epi-
demiological, socioeconomic, clinical profile and to identify associated 
factors the risk of death.
Methods: Retrospective observational and descriptive cohort study. 
All patients who started PD in the period from 01/01/2008 and 
01/12/2020, from 0 to 17 years and 11 months, with at least three 
consecutive months of follow-up were included. Data collection was 
carried out through consultations to the database and medical records 
of patients. The statistical tests used were: survival curve, Friedman’s 
test, Chi Square, mean and standard deviation or median and quartiles 
according to the normal or non-normal distribution of the variables, 
respectively.
Results: Of the 55 children, 65.5% were male and the median age was 
2yr. Congenital abnormalities of the kidney and urinary tract (CAKUT) 
were the main cause of CKD (35%). 54.5% lived outside Belo Hori-
zonte, 70.9% received between 1 and 5 minimum wages. The source of 
payment for DP was SUS in 91%. Regarding deaths, 45% were due to 
sepsis. The survival rate was 80%. Among the factors associated with 
death, the youngest age (3yr versus 0.5yr, p=0.008) and low residual 
diuresis (500ml, versus 200ml, for patients who died; p=0.047) were 
the main factors.
Conclusions: PD in children represents one of the greatest chal-
lenges for the multidisciplinary team. The management of patients 
with younger age and low residual diuresis can represent a major 
challenge potentially associated with risk of death. Knowing and 
identifying the characteristics of this population is important to 
improve care through preventive actions, with a focus on improv-
ing survival.
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Introduction: Acute and chronic kidney dysfunctions are common 
occurrences in tertiary care pediatric units and are unequivocally 
associated with morbidity and mortality. The therapeutic approach 
includes conservative measures and, in advanced cases, renal 
replacement therapy (RRT). The sustainability of RRT has generated 
discussions in different geographic regions of the planet, especially 
peritoneal dialysis (PD), intermittent and slow hemodialysis (HD) 
and continuous methods of blood purification. This brief commu-
nication aims to show data from Brazilian centers that use PD in 
pediatrics.
Method: Cross-sectional, observational and descriptive study using 
an electronic survey with 10 questions about PD, widely disseminated 
between August 11 and 19, 2021. Patients aged 0 to 18 years on PD 
registered in the databases of the various centers were included. Sur-
veys were filled out anonymously and there was no patient identifica-
tion data. The study adopted the quantitative methodology.
Results: Sixty dialysis centers answered the questionnaire, of which 
23 centers do not have a pediatric program. Overall, 212 patients are 
currently (August, 2021) on PD in Brazil, 80% of whom are under 12 
years of age. The vast majority undergo automated peritoneal dialysis 
(APD) and 74% are dependent on the Public Health System (SUS). In 
25% of services, there was a shortage of supplies in the last six months. 
In 51% of centers, pediatric patients were converted from peritoneal 
dialysis to hemodialysis.
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Conclusion: Most pediatric patients on PD in Brazil are under 12 years 
of age and depend on the Public Health System, and shortage of sup-
plies happened in 25% of centers in the last six months. These data 
bring a call for action regarding the sustainability of the PD program, 
which is the only alternative to RRT in very young children

Haemodialysis and peritoneal dialysis

P2-329 - Benefits of BNP/NT-proBNP serum level evaluation for 
dry weight adjustment in paediatric haemodialysis patients

Antoine Mouche1, Parmentier  Cyrielle1, Herbez-Réa  Claire1, Fen-
dri  Fatma1, Hogan  Julien2, Dehoux Laurène3, Delbet Jean-Daniel1, 
Ulinski  Tim1,4
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Background: Dry weight (DW) adjustment in children on haemodi-
alysis (HD) can be challenging. It relies on clinical evaluation and 
additional supports. Our aim was to study the benefits of cardiac bio-
markers assessment, in addition to the more commonly used technique 
bioimpedance spectroscopy (BIS) and clinical signs for DW prescrip-
tion in paediatric HD patients.
Methods: Prospective observational study including 41 children on HD 
in three paediatric HD centres in the Paris region. During one session, 
BIS was performed before the session and serum levels of BNP and 
NT-proBNP were analysed before and after the session.
Results: Median pre-dialysis level of BNP was 87 ng/L [24–192] and 
NT-proBNP 968 ng/L [442–4828]. Cardiac biomarker levels showed 
positive correlation with the BIS hydration status evaluation (p=0.004). 
The most appropriate cut-off for pre-dialysis BNP to detect significant 
overhydration (OH) was 165 ng/L (sensitivity 0.67, specificity 0.84). 
Based on the BIS evaluation, only 32% of patients with high blood 
pressure (BP) had OH, whereas in the normal BP group, 33% had 
significant OH.
Conclusion: DW prescription for children on HD should not only rely 
on clinical evaluation, particularly BP, and should include additional 
helpful parameters. BIS is well validated in children, but it has limita-
tions in non-cooperative patients, and its cost can limit its use in some 
teams. Cardiac biomarkers, especially BNP, were well correlated to 
hydration status evaluated by BIS, and thus could add valuable infor-
mation for individual patient management and dry weight assessment.

Haemodialysis and peritoneal dialysis

P2-330 - A case of COVID -19 infection complicated with brain 
damage in a child on HD

Nodira Murtalibova1, Dilorom  Akhmedova2, Jakhongir  Tojiboev1, Bah-
rom  Mamatkulov1, Mirziyod  Khalilov1, Feruza  Fayzaxmatova1

1National children’s medical center, Nephrology, Tashkent, Uzbekistan
2Republican Specialized Scientific Practice Medical Center of Pediat-
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Introduction: Patients with chronic kidney disease (CKD) are fre-
quently afflicted with neurological complications. Common neuro-
logical complications in CKD include stroke, cognitive dysfunction, 
and encephalopathy, peripheral and autonomic neuropathies. These 
conditions have significant impact not only on patient morbidity but 

also on mortality risk through a variety of mechanisms. Acute ischemic 
stroke is a known neurological complication in patients with respiratory 
symptoms of COVID-19 infection. Understanding the pathophysiologi-
cal mechanisms of these conditions can provide insights into effective 
management strategies for neurological complications.
Case: A 10-year old boy come to our hospital with nausea, vomiting, 
generalized seizures and altered mental status. Initial vital signs were 
as follows: Weight 29kg, Height 142cm, temperature 36.6, BP 160/100, 
SpO2 90%. Previous history: he was diagnosed with RPGN compli-
cated to ESRD and he was on HD for 6 month. One week ago, he got 
positive COVID-19 test result, and hospitalized to specialized COVID-
19 hospital, then discharged with negative PCR test result. Laboratory 
findings: WBC13.50 10*3/uL, RBC 4.96 10*6/uL, Hb132g/dL, Ht 
37.3%, Plt24810*3/uL, Neut10.48, ESR 15. AST102U/L, ALT27U/L, 
Urea31.1mmol/L, Crea685umol/L, рН- 7.24; рСО2- 35.1; рО2- 61.6; 
НСО3- 15.4. On day 2 of hospitalization he got into a coma first 
stage with bulbar syndrome. MRI findings were as follows: subcorti-
cal ischemia areas of cerebellum, forehead and both temples, partial 
angio-encephalopathy and atrophy of the cortex of both hemispheres. 
He treated with IV mannitol before daily HD. His brain function totally 
recovered after one month. Conclusion. Acute encephalopathies may 
be caused by a wide variety of metabolic and pharmacologic exposure 
common in CKD and require rapid treatment to avoid escalation to 
seizures or coma.

Haemodialysis and peritoneal dialysis

P2-331 - Improvement in exercise functional capacity with an intra-
dialytic exercise program

Ana Cecilia Navarro1, Rubi Martinez-Vazquez1, Adriana Pinzon-
Navarro2, Valeria Villalba-Cruz2, Silvestre García-de la  Puente1, Isa-
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Introduction: CKD is associated with reduced physical activity by 
several factors, leading to a reduced exercise functional capacity. Intra-
dialytic exercise programs are proved to be feasible and safe to increase 
functional capacity in adults. However, there is a lack of information on 
these intradialytic exercise programs in the pediatric population. The 
six-minute walk test (6MWT) is an established measure of exercise 
functional capacity in adults and children with CKD. The aim of our 
study was to evaluate the change in exercise functional capacity accord-
ing to a 6MWT with an intradialytic exercise program.
Methods: Prospective, single-center study performed in the HD 
Unit at Instituto Nacional de Pediatría located in Mexico City, 
Mexico. Twelve prevalent HD patients were enrolled in an aerobic 
intradialytic exercise with static cycling for 30 minutes 2-3 times 
per week. Functional exercise capacity was assessed with a 6MWT. 
The 6MWT was performed on a 10-meter track in a straight hospital 
corridor at a self-chosen walking speed. Every 2minutes period 
measurements of respiratory and heart rate, blood pressure, and 
oxygen saturation were obtained. The primary outcome was the 
change in functional exercise capacity at baseline and the end of 
the program (12 weeks).
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Results: Of the 12 patients enrolled, 4 patients left the study (fractures 
non-exercise related, post-surgery complications, kidney transplant, and 
long-stay hospitalization). A total of 8 patients completed the study, 50 
% were female, mean age14.8± 1.4 years, 38 % received twice-a-week 
sessions. KTv (2.1±0.9), and Hemoglobin levels (11±0.4g/dL) were 
stable over time. Baseline 6MWT was 469±41 meters, and 6MWT 
was 545±8 meters after 12 weeks; p <0.004 (Figure 1). There were no 
adverse events associated.
Conclusion: Our results show improvement in exercise functional 
capacity, proving that implementing an intradialytic exercise program 
is safe, feasible, and time beneficial in the pediatric population.

rate of 2.2/1000 catheter days. The median duration of dialysis treat-
ment per patient was 1154 days (367–2225). Twelve catheter revisions 
were performed, either due to infection or malfunction of the CVC in 
41.7% and 58.3%, respectively. The CBSI rate in our historical cohort 
with uncuffed CVCs was 7.7/1000 days. A 71.4% reduction in the CBSI 
rate was achieved with cuffed CVCs. The median infection-free cath-
eter survivals for cuffed and uncuffed CVCs were 150 days (14–1524) 
and 59 days (21–427), respectively (p=0.033).
Conclusions: In our small patients, the CBSI rate associated with 
cuffed CVCs was significantly lower than in our unit’s previously pub-
lished outcome analysis when uncuffed CVCs were used.

Haemodialysis and peritoneal dialysis

P2-334 - Hemoperitoneum caused by retrograde menstrual flow in 
an adolescent girl with end stage renal disease receiving peritoneal 
dialysis
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lani  Dharmawardhana2, Wathsala  Hathagoda1, Prasad  Chathurangana1
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Introduction: The blood stained peritoneal dialysate (hemoperito-
neum) is not an uncommon event in patients receiving PD. It may be 
related to the peritoneal dialysis catheter or procedure, infection, the 
underlying renal disease or may be due to factors unrelated to renal 
disease.
Case History: A 13 years old girl with ESRD following lupus nephritis 
was started on automated PD three months back. She presented with 
blood stained PD effluent without any other symptoms. The patient’s 
vital signs were normal. The abdomen was soft and non-tender without 
any organomegaly. The exit site was healthy.
The peritoneal fluid culture was negative. The inflammatory markers 
and clotting profile were normal. The platelet count was 233,000/μl 
and Hb level was11.6g/dl. Ultrasound scan of the abdomen /pelvis was 
normal without any ovarian cysts or renal cysts. The catheter tip was 
seen in situ in the pelvis.
The several rapid exchanges were performed and each effluent became 
less blood stained. The next day, her menstrual period was started. 
The short cycles (two hour) were introduced and heparin was added to 
PD fluid to minimize the catheter blockage. As the menstruation ends, 
the hemoperitoneum settled gradually. The child was discharged with 
regular PD prescription.
Discussion and Conclusion: The gynecologic events, either physi-
ological or pathological, are by far the most common cause of 
hemoperitoneum in adult female PD patients. In the reproductive 
age group, hemoperitoneum from physiological events of the men-
strual cycle (either retrograde menstrual flow or ovulation causing 
mid-cycle bleeding) outnumbers other events. A very small amount 
of blood (<1 mL) is enough to make 2 liters of peritoneal dialysate 
appear blood-tinged.
Assessment of the etiology may range from a simple history with 
a few rapid exchanges to an invasive procedure such as laparot-
omy or laparoscopy. Once excludes the major pathological condi-
tion, the patient should be reassured of this benign self-limiting 
condition.

Haemodialysis and peritoneal dialysis

P2-335 - Chronic hemodialysis in children under 20 kg – techno-
logical challenges
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P2-332 - Comparison of cuffed and uncuffed catheter-related 
bloodstream infection rates in small hemodialysis patients.

Gregor Novljan1,2, Rina R  Rus1, Nina  Battelino1
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Introduction: Catheter-related bloodstream infections (CBSI) are 
among the most common and significant complications in pediatric 
hemodialysis patients. A cuffed long-term central venous catheter 
(CVC) is recommended when arteriovenous fistula (AVF) formation 
is not feasible in small patients. We aimed to compare the CBSI rates 
before and after introducing cuffed CVCs.
Patients and methods: all patients who were unsuitable for AVF for-
mation and received maintenance hemodialysis at our center for more 
than three months using a cuffed indwelling CVC were included in 
the study. There were three boys and one girl with a median weight of 
14.0 kg (12.4–17.1). Cuffed silicone Hemo-Cath® LT 8F and 10F x 
18cm catheters (Medcomp Inc., Harleysville, USA) were used in all 
cases. The CBSI rate was calculated, and the results were compared 
with a well-matched historical cohort of our patients before introduc-
ing cuffed CVCs. Data were collected retrospectively by reviewing the 
patients’ medical records and analyzed by using descriptive statistics. 
There were no differences regarding dialysis equipment and catheter 
handling between the groups.
Results: Eleven CBSIs occurred between March 2016 and March 2022. 
The total duration of cuffed CVC usage was 4901 days, yielding a CBSI 



2393Pediatric Nephrology (2023) 38:2255–2491 

1 3

Bruno  Ranchin1, Rukshana   Shroff2, Claus Peter   Schmitt3, 
Enrico  Vidal4, Johan Vande  Walle5

1Hospices Civils de Lyon- Université de Lyon, Pediatric Nephrol-
ogy unit, Lyon, France
2University  College  London  Great  Ormond  Street  Hospi-
tal  Institute of Child Health, Pediatric Nephrology unit, London, 
United Kingdom
3Center for Pediatric and Adolescent Medicine- University of Heidel-
berg, Pediatric nephrology unit, Heidelberg, Germany
4Department of Medicine DAME- Division of Pediatrics- Univer-
sity of Udine, Pediatric Nephrology unit, Udine, Italy
5University Hospital Ghent, Pediatric Nephrology unit, Ghent, Belgium

Introduction: Recent improvements in hemodialysis (HD) technology 
have improved both the tolerance and efficiency of dialysis sessions in 
older children and adults. However, over 30% of incident hemodialysis 
patients enrolled in the International Pediatric Hemodialysis Network 
and ERA/EDTA registries weigh <20kg and 10% <10kg at inclusion.
Methods: Review of chronic HD devices for children that are avail-
able in Europe.
Results: Currently, no device is certified by the European Community 
for chronic HD in children weighing <10kg. The Fresenius 6008® HD 
machine is the only one certified for use in children 10 to 20kg, but 
requires an extracorporeal blood volume of ≥100ml, safely achieved 
only in children >12kg. Moreover, this device cannot perform single 
needle treatment, urea clearance and sodium transfer monitoring, or 
automatic control of ultrafiltration, temperature and sodium transfer 
in children <40kg. Similarly, the evaluation of vascular access recir-
culation by this machine requires a blood flow rate ≥100-250ml/min. 
The Nikkiso DBB-EXA® device is certified for use in children ≥20kg 
with an extracorporeal blood volume ≥160ml. The Baxter AK98® and 
Artis-Physio® devices are certified for use in children ≥25kg, with an 
extracorporeal volume ≥53 and ≥149ml, respectively. AK98® cannot 
perform online-hemodiafiltration, single needle dialysis, urea clearance 
monitoring, residual blood volume and vascular access recirculation 
measurement. UF accuracy of these two devices is ±50ml/h or ±2.5% 
of the accumulated UF volume, whichever is largest.
Although some Continuous Kidney Replacement Therapy (CKRT) 
devices can operate with low extracorporeal blood volumes (≤72ml) 
they have very low dialysate flow rates (≤67ml/min), disqualifying 
their use for chronic intermittent HD and they do not enable single 
needle treatment.
Discussion: Inadequate technology restricts optimal HD treatment in 
the youngest and most vulnerable children. We ask for support from 
health authorities and industry to improve dialysis treatment, bringing 
it on par with the high quality of care offered to adult patients.

Haemodialysis and peritoneal dialysis

P2-336 - Studying and Comparing the Effect of Hemodialysis 
Modalities in Children with Stage 5 Chronic Kidney Disease 
(CKD5d) on Liver Transaminases
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Background & Aim of the Study: Some studies have shown that 
hepatitis free adult patients with chronic kidney disease (CKD5) on 
conventional hemodialysis (HD) have lower serum levels of liver 

enzymes than controls with normal renal function that might need to 
modify the reference values in those patients. Do children behave like 
adults? We tried to answer this question in this study.
Subjects & Methods: We measured and compared the serum levels of 
liver transaminases; ALT and AST for 85 subjects; 39 on hybrid dialy-
sis (alternating sessions of Online Hemodiafiltration (OL-HDF), 13 
on HD and 33 healthy controls, all were age and sex matched. Hybrid 
and HD groups had comparable duration and frequency of dialysis. 
All subjects had negative history of hepatitis or any liver disease with 
negative hepatitis markers.
Results: Serum ALT and AST were significantly lower in both pre 
dialysis (17.08±9.54 IU/L, 22.92±13.81 IU/L) and post dialysis 
(15.65±8.65 IU/L, 22.67±12.77 IU/L) samples respectively com-
pared to controls (33.76±6.78 IU/L, 34.12±6.86 IU/L) (p<0.001). Post 
dialysis ALT decreased significantly compared to pre dialysis value 
(p=0.006), meanwhile pre and post dialysis AST were comparable. 
ALT and AST were comparable across hybrid and HD groups. Regres-
sion model and ANOVA revealed highly significant statistical evidence 
of a positive relationship between pre dialysis ALT as an independent 
variable and post dialysis ALT as a dependent variable (t= 3.97, p < 
0.001, R2 = 0.186, B= 0.39).
Conclusion: Children with CKD5 on hemodialysis treatment have 
lower serum levels of ALT and AST compared to their healthy peers, 
a finding that could raise the need for establishing separate reference 
ranges of ALT & AST in these patients to facilitate the diagnosis, 
monitoring, and treatment of liver diseases in them.
Keywords: ALT, AST, CKD5d, HD, OL-HDF
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During the past two decades, the incidence of CKD in children 
has increased steadily and even in children, native arteriovenous 
fistula (AVF) remains as the hemodialysis access of choice. Nev-
ertheless, maintaining a well-functioning fistula is limited by 
central venous occlusion due to widespread use of central venous 
access devices prior to AVF creation. Scanty reports are found in 
literature on successful similar surgical bypass to salvage hemo-
dialysis access among adult patients with central vein occlusion. 
Here in, we report a successful axillary- external iliac vein bypass 
in a child with central venous occlusion to maintain her exist-
ing brachio-cephalic fistula. Postoperatively, the child received 
double antiplatelet agents with no bleeding complication. Par-
ents are child empowered to be aware of pressure changes dur-
ing dialysis. At the time of writing, the fistula continued to func-
tion well. This is the first case report in English literature on 
surgical bypass in a child on hemodialysis. Such drastic measure 
was inevitable to preserve lifeline and to help patient continue 
to live well on dialysis when kidney transplantation is scarce. 
Conclusion:Extra-anatomical veno-venous surgical bypass is a fea-
sible option to consider even in children. IIn the discussion, we high-
light the important factors to preserve the patency of the veno-venous 
bypass graft based on the literature review. n the discussion we have 



2394 Pediatric Nephrology (2023) 38:2255–2491

1 3

highlighted important factors attributing to longer patency of vein-vein 
to bypass graft based on literature review.

ISPD-IPNA Joint Session

P2-339 - Office and home auscultatory blood pressure measure-
ments show poor concordance with ambulatory blood pressure in 
children receiving peritoneal dialysis

Shazia  Adalat1, Katie   Naylor1, Alex   Savis1, Louise   Kipping1, 
Jo  Newton1, Manish  Sinha1

1Evelina London Children’s Hospital, Paediatric Nephrology, London, 
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Objectives: There are few data evaluating agreement of home blood 
pressure (BP) and standardised office BP measurement with 24-hour 
ambulatory BP monitoring (ABPM) on peritoneal dialysis (PD).
Methods: Children aged ≥5, receiving PD over 6-years. Retrospective 
single centre review of (i) standardised auscultatory office BP per-
formed on the same day as (ii) 24-hour ABPM; and (iii) 7-day mean 
auscultatory home post- dialysis BP (HPostD_BP) performed by par-
ents. Elevated BP measurements defined as systolic or diastolic BP 
>90th centile normative values (per 2016 ESH Guidelines).
Results: 24 children (12 boys), median age 13.2 years(range 5.1-
17.6), 2-11 months post commencement of PD. 71% on anti-hyperten-
sives. Overall, in office, 17% of SBP and 25% of DBP were elevated. 
Whilst, following HPostD_BP, 29% SBP and DBPs were elevated. 
Using 24-hour ABPM, elevated SBP was 25%, 29% and 58% and ele-
vated DBP was 44%, 40% and 44% for 24hr, daytime and night-time 
BP measurements respectively. Only 42% office SBPs were elevated 
when HPostD_SBPs were elevated. Conversely ¾ of HPostD_SBPs 
readings were elevated when office SBP readings were elevated. 
Only one patient showed both elevated home and office DBP read-
ings. There was masked systolic hypertension in 17% patients looking 
at HPostD_BPs and in 15% of office readings with masked diastolic 
hypertension present in 29% office readings and in 50% patients where 
HPostD_BPs diastolic readings available. White coat systolic hyper-
tension was present in 35% patients per HPostD_BP readings (none 
on office readings). White coat diastolic hypertension was detected in 
50% of those with elevated office measurements and in 40% patients 
of those with elevated home readings. Conclusion: We present initial 
data in clinically stable children receiving PD comparing agreement 
categorising for elevated BP. The clinical utility of HPostD_BP moni-
toring in patients on PD may be more limited than currently considered 
and needs evaluating in larger prospective studies.
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P2-340 - Variations in urea distribution volume (Vurea) by bio-
impedance spectroscopy based on different anthropometric equa-
tions in pediatric patients receiving hemodialysis
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Introduction: Body composition monitoring (BCM) based on bio-
impedance spectroscopy is a reliable and non-invasive measure of 
fluid overload in adult patients on hemodialysis. Assessing urea 
distribution volume  (Vurea), integral to this evaluation, relies on 
anthropometric equations in children. There is limited evidence on 
the precision of these equations versus BCM in estimating  Vurea in 
pediatric patients on hemodialysis.

Methods: BCM was performed before and following consecutive 
sessions of hemodialysis in pediatric patients with acute kidney 
injury or chronic kidney disease.  Vurea, estimated from the Morgen-
stern, Mellits-Cheek, Watson and Hume-Weyers equations, was com-
pared to that derived by BCM, using Bland-Altman analysis. Relative 
overhydration (Rel-OH; present if >+7%) and relative-Vurea  (Vurea/
dry weight) were examined in relation to hypertension (systolic 
blood pressure, SBP, >95th centile).
Results: BCM was performed in 94 sessions of hemodialysis in 
32 patients (68.8% boys) of median (interquartile range) age 110 
(72-153) months. All anthropometric equations overestimated 
relative-Vurea, except the Hume-Weyers equation that underesti-
mated it in post-dialysis measurements in girls. The least mean 
difference of relative-Vurea  to BCM was for the Morgenstern 
equation in boys [0.017 (-0.201-0.234) L/kg] and Mellits-Cheek 
equation in girls [0.005 (-0.231-0.240) L/kg]. The mean percent-
age difference of relative-Vurea in pre- and post-dialysis measure-
ments differed significantly between genders for the Watson and 
Humes-Weyers equations. Hypertension was present in 64.4% 
and 40.2% of the pre- and post-dialysis measurements, respec-
tively. However, only 46.4% and 45.5% of the patients in the 
respective measurements were assessed as overhydrated. Rela-
tive overhydration did not correlate with SBP standard deviation 
scores (r=0.054; P=0.48).
Conclusion:  Vurea derived from different anthropometric equations 
varies significantly from BCM-derived value, and systolic hyperten-
sion does not correlate with Rel-OH. BCM requires validation in 
larger studies on pediatric patients.

ISPD-IPNA Joint Session

P2-341 - Effect of extracellular vesicles from peritoneal dialysate on 
the progression of peritoneal dialysis associated peritoneal fibrosis
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Extracellular vesicles (EVs) have been widely studied for the treatment 
of lung, kidney, skin or heart fibrosis in preclinical and clinical trials. 
However, only a few, mainly proteomic studies investigated the EVs of 
peritoneal dialysate (PDE). Therefore in the present study we investi-
gated the role of PDE-EVs on the pathomechanism of peritoneal fibrosis.
PDEs were collected from children receiving peritoneal dialysis treat-
ment in the  Ist Department of Paediatrics, Semmelweis University, 
Hungary. PDE-EVs were isolated by size exclusion chromatography 
following ultrafiltration and were characterized according the recom-
mendations of the International Society for Extracellular Vesicles. 
Their significance on the viability and LDH release of human pri-
mary peritoneal mesothelial cells (HPMC) and human umbilical vein 
endothelial cells (HUVEC) treated with methylglyoxal (MGO) or 
hydrogen peroxide (H2O2) was tested by MTT or LDH assay, respec-
tively. Expression of antioxidant genes was measured by real-time RT-
PCR . Effect of EVs was also studied in a MGO induced mice model of 
peritoneal fibrosis in vivo. Submesothelial thickness was analysed after 
Masson’s Trichrome staining and peritoneal transport was monitored 
using tetramethylrhodamine isothiocyanate-dextran.
PDE-EVs showed typical EV features and penetrated into the cyto-
plasm of HPMC and HUVEC cells as well. According to the MTT 
and LDH assays PDE-EVs prevented H2O2- or MGO-induced cellular 
damage. Furthermore, PDE-EVs reduced the expression of antioxi-
dant genes, including heme oxygenase (hHO) 1 and glutamate-cysteine 
ligase catalytic subunit (hGCLC) of MGO treated cells. In vivo, the 
intraperitoneally administrated PDE-EVs entered into the cells of the 
peritoneal membrane of C57BL/6J mice and reduced the MGO treat-
ment induced peritoneal thickness and improved ultrafiltration capacity 
of the peritoneal membrane.
In summary, PDE-EV reduces the harmful effect of H2O2 or MGO 
treatment in vitro, moderates submesothelial thickening and amelio-
rates the ultrafiltration capacity of the peritoneal membrane in vivo.
This Project was supported by the FIKP and STIA-KFI-2021.

Haemodialysis and peritoneal dialysis

P2-342 - Acute hemodialysis experience in pediatric patients weigh-
ing less than 15 kg

Ömer Nazım Gülçek1, Bora Gülhan2, Nesrin Taş2, Gülşah Özdemir2, 
Demet   Baltu2, Tuba  Taştemel  Öztürk2, Eda Didem  Kurt  Şükür2, 
Fatih  Ozaltin2, Ali  Duzova2, Rezan Topaloglu Dr.2
1Hacettepe University School of Medicine, Department of Pediatrics, 
Ankara, Turkey
2Hacettepe University School of Medicine, Department of Pediat-
rics- Division of Pediatric Nephrology, Ankara, Turkey

Objectives: There are few studies on the prognosis of pediatric patients 
who have received renal replacement therapy (RRT). This study aims 
to examine the clinical features of patients who have undergone acute 
RRT while weighing less than 15 kg.
Methods: Patients who have undergone acute RRT while weighing 
less than 15kg with a minimum follow-up period of 6 months were 
included. Survived patients were examined at the last visit.
Results: A total of 80 patients (42 female, 38 male) were included in 
the study. Among them, 43 patients (53.8%) received hemodialysis 
(HD) and 37 patients (46.2%) received peritoneal dialysis (PD). The 
age, height, weight, and body surface area of HD patients were found 
to be significantly higher than those of PD patients (p<0.001). Most of 
the patients less than 5 kg (96%) received PD and most of the patients 
between 10.1-15 kg (88.6%) received HD. At the end of the dialy-
sis process, 41 patients (51.3%) survived. It was determined that the 
height, weight, and body surface area values of the surviving patients 
at the beginning of dialysis were higher than those of the deceased 

patients (p<0.001). In multiple regression analysis, only low weight 
and vasopressor treatment were found to be negatively associated with 
survival. Dialysis modality did not affect survival. At the last visit, 31 
patients could be evaluated. Non-nephrotic proteinuria was found in six 
(19.3%) of 31 patients (38.8%). Stage 2 chronic kidney disease (CKD) 
was diagnosed in three patients (9.6%). Office blood pressure measure-
ment revealed hypertension in one patient. Masked hypertension was 
detected in one patient with 24-hr ABPM.
Conclusions: PD and HD can be used safely, and effectively in patients 
weighing less than 15 kg. Findings such as CKD, proteinuria, and 
hypertension may be observed in these groups of patients and they 
should be followed up regularly.

Haemodialysis and peritoneal dialysis

P2-343 - Retrospective analysis of complications of hemodialysis 
treatment in children with chronic kidney disease

Fang  Yang1, Peng  Shu   Ting2, Guo  Zhi   Qiang2, Liu   Ding2, 
Feng  Jie   Ying2, Xiong  Xi   lin2, Tang  Xing   Jia2, Tian   Zhengye2, 
Zeng  Yi2, Ao Un  Cheng2, Chen Wei-Che2, Qiu Ze  Min2

1First affiliated hospital of Jinan university, Pediatric nephrology, 
Guangzhou, China
2The first affiliated hospital of Jinan university, Pediatric nephrology, 
Guangzhou, China

Objective: To analyze the complications in children’s hemodialysis, 
summarize the symptoms and complications during children’s hemo-
dialysis, and provide prevention and treatment methods.
Subjects: From January 2021 to December 2021, children with 
chronic kidney disease(CKD) underwent hemodialysis in the Chil-
dren’s Blood Purification Center of the First Affiliated Hospital of 
Jinan University.
Methods: 1. Clinical data of children with CKD undergoing hemo-
dialysis in our hospital collected retrospectively; 2. Statistics and 
analysis of the incidence of dialysis complications.
Results: Total of 937 dialysis times of children with CKD on hemo-
dialysis were counted in our hospital in 2021. Hypertension was the 
most common complication during hemodialysis, with an incidence 
rate of 8.1%, and blood pressure increased 76 times. Hypotension 
occurred 65 times (7.3%). Imbalance syndrome of dialysis occurred 2 
times, and the incidence was 0.2%. In this group of 13 children with 
hemodialysis status, there were 6 males and 7 females. Long-term 
dialysis complications occurred, parathyroidism occurred in 5 cases 
(38.5%). Long-term catheter thrombosis occurred in 2 cases (15.4%). 
The incidence of mental and psychological disorders was 15.4% in 2 
cases. Catheter-related infection is prone to occur in individuals with 
low immune function, malnutrition and immunosuppressant use, and 
the incidence rate of 1 case in this group was 7.7%.
Conclusion: In this study, hypertension is the most common compli-
cation in children undergoing hemodialysis. Maintaining blood puri-
fication dialysis is an important means to maintain the life of children 
with end-stage renal disease. At present, most children choose long-
term deep vein catheterization as vascular access for maintenance 
dialysis, but infection, thrombosis and other complications caused 
by long-term catheterization have also become important reasons 
endangering the life of children.

Glomerulonephritis (including vasculitides)

P2-346 - Review of Acute Post-Streptococcal Glomerulonephritis 
at the Red Cross War Memorial Children’s Hospital, Cape Town, 
South Africa
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In this retrospective study we describe the occurrence of acute 
post streptococcal glomerulonephritis (APSGN) among children 
(<14years) admitted to the Red Cross War Memorial Children’s Hos-
pital in Cape Town, South Africa (SA) from January 2015 to Decem-
ber 2020. There were 161 cases of acute nephritic syndrome (hae-
maturia, oedema, oliguria and hypertension), 100 met the inclusion 
criteria and were recruited. Demographic, clinical features, labora-
tory findings, management, and outcome data were collected. Data 
were presented as medians (IQR) or means (SD), while categorical 
data were presented as proportions. APSGN was defined based on 
the clinical presentation of at least two signs of acute nephritis, a low 
serum complement 3 (C3) level or evidence of a recent streptococ-
cal infection. APSGN was more often associated with streptococ-
cal skin infections (55%). Seventy-five (75%) children presented in 
stage 2 hypertension, with 10 (10%) presenting with hypertensive 
seizures. C3 levels were low in 86 (86%) children; 94 (94%) chil-
dren had elevated ant deoxyribonuclease-B (anti-DNase-B) levels, 
and 80 (80%) also had elevated anti-streptolysin O titre (ASOT) at 
presentation. A percutaneous kidney biopsy was indicated in eleven 
(11%) children. Seven (64%) biopsies confirmed type II crescentic 
glomerulonephritis, and four (36%) showed histological features of 
post-infectious nephritis. While 62 (62%) children recovered, five 
(5%) progressed to end stage kidney disease (ESKD). Childhood 
APSGN remains an important health problem in SA with favourable 
outcome in most cases apart from those with crescentic glomerulo-
nephritis who progressed to ESKD.

Glomerulonephritis (including vasculitides)

P2-347 - Etiology, pattern of glomerular injury and outcome of 
children presented as rapidly progressive glomerulonephritis in 
Bangladesh

Shireen  Afroz1, Mohammad  Abu   Hasnat1, Tahmina   Ferdous1, 
Farhana  Yasmin1, Umme  Tanjila1, Sukriti  Baroi1

1Bangladesh Shishu Hospital and Institute, Pediatric Nephrology, 
Dhaka, Bangladesh

Background: Sometimes children are coming with features sugges-
tive of rapidly progressive glomerulonephritis (RPGN) with variable 
underlying glomerular injury .
Objective: This prospective study was designed to find out the etiol-
ogy, histopathological pattern of glomerular injury and outcome of 
children who presented with RPGN like features.
Methods: Forty two patients age ranged from 2 year to 18 year 
admitted with hematuria, proteinuria, hypertension and rapid impair-
ment of kidney functions were enrolled in the study over a period 
of two years. Diagnosis and staging of AKI was based on KDIGO 
working definition of AKI, clinical assessment, relevant laboratory 
investigation and kidney histopathological changes.
Results: Out of 42 cases 67% patient had crescent in the glomeruli 
and 33% presented with the features of RPGN with less severity and 
without crescent in the glomeruli. Post infectious glomerulonephritis 

(PIGN) was 36% in the crescentic group and the most common pri-
mary etiology of RPGN with crescent followed by IgA nephropathy 
(14%) and lupus nephritis (10%). The most severe form of AKI was 
observed in those who had >50% crescent in the glomeruli (29%) 
and required treatment with hemodialysis along with methylpredni-
solone. Acute tubular necrosis (ATN) was 12% and the most com-
mon cause of RPGN without crescent, followed by PIGN (7%) and 
Hemolytic Uremic Syndrome (5%). Higher percentage of AKI stage 
II (28.6%) and stage III (71.4%) had been found in RPGN with cres-
cent group. Significant association of AKI stage III with crescentic 
GN was found (p<0.016). About 62% patient died who had more 
than 50% crescent and only 15% patient in less than 50% crescent 
(p<0.02) and 14% death in without crescent group.
Conclusion: PIGN was the most common primary etiology of RPGN 
with crescent. ATN and HUS may present as RPGN but without 
crescent. Severity of AKI and mortality were significantly higher 
in crescentic GN.

Glomerulonephritis (including vasculitides)

P2-348 - Efficacy of immunosuppressive therapy compared with 
standard therapy on kidney outcomes in children with Immuno-
globulin A nephropathy: A systematic review and meta-analysis

Bibi Alladin-Karan1, Susan  Samuel2, Rob  Quinn3, Ravani  Pietro3, 
Kathryn  Birnie4

1Alberta Children’s Hospital, Pediatric Nephrology, calgary, Canada
2Alberta Children’s Hosptial, Pediatric Nephrology, Calgary, Canada
3Foothills Medical Centre, Nephrology, Calgary, Canada
4Alberta Children’s Hospital, Pain Services, Calgary, Canada

Background: Immunoglobulin A nephropathy (IgAN) is the most 
common primary glomerular disease with nearly 40% of patients reach-
ing kidney failure. IgAN is treated with supportive therapy and immu-
nosuppressive therapy. Supportive therapy include medications such 
as angiotensin converting enzyme inhibitors (ACEi) and angiotensin 
receptor blockers (ARB) which reduces urine protein. Corticosteroids 
is the main immunosuppression for IgAN. Recent trials show that 
immunosuppression is associated with significant side effects and no 
improvement in kidney outcomes. Children are more susceptible to side 
effects from immunosuppression. We need to provide effective medical 
intervention while minimizing harms. There is no known review of the 
pediatric literature looking at both RCTs and non-randomised studies 
of intervention (NRSI) for IgAN management.
Aim: To determine the benefits and harms of immunosuppressive ther-
apy compared with standard treatment on kidney outcomes in children 
with IgAN through a systematic review and meta-analysis.
Methods: This review protocol is written according to PRISMA-P and 
will be published on PROSPERO. We will search CENTRAL, MED-
LINE, EMBASE, ICTRP and ClinicalTrials.gov databases, and confer-
ence proceedings. References from reviews and guidelines will be hand 
searched. Study selection criteria will include RCTs and NRSI com-
paring immunosuppression (steroids, rituximab, cyclophosphamide, 
cyclosporine, tacrolimus, azathioprine, mycophenolate mofetil, miz-
oribine, leflunomide, fish oil) and standard treatment (ACEi, ARBs) or 
tonsillectomy, on the kidney outcomes (progression of chronic kidney 
disease, kidney failure, remission) in children (≤18 years) with IgAN.
Two authors will independently determine study eligibility, extract 
data and assess risk of bias (ROB) for each study. Statistical analyses 
will be performed using the random effects model and the results 
will be expressed as risk ratio for dichotomous outcomes and mean 
difference for continuous outcomes with 95% confidence intervals. 
Cochrane ROB-2 tool for RCTs and ROBINS-I tool for NRSI will 
assess ROB. Overall grading of the evidence will be done using 
GRADE approach.
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P2-349 - Pattern and outcome of Glomerular Diseases in Sudanese 
Children:a Clinico-Pathological Study, Khartoum, Sudan

Nahla Allam1, hind  mustafa1

1soba university hospital, pediatric -noura center for pediatric kid-
ney disease and kidney transplant., Sudan, Sudan

Background: Glomerular diseases are the most common cause of 
chronic kidney disease (CKD) and/or end-stage kidney disease (ESKD) 
in many countries. In general, the incidence of CKD and renal failure is 
more common in developing countries than in developed ones
Objective: This study aims to describe the pattern of glomerular dis-
eases in Sudanese children from a clinicopathological perspective.
Methodology: We retrospectively reviewed the clinical records 
of190children seen with nephritis/nephrosis at the Pediatric Nephrol-
ogy Unit, Soba University Hospital and Dr Salma Dialysis Centre, 
Khartoum. during the period from2010 to 2020. Ultrasound-guided 
Kidney Biopsies were performed percutaneously using a needle size 
16G. The biopsy sample was examined for light microscopy and 
immunohistochemistry and electron microscopy performed abroad in 
selected cases.
Results: The mean age of the 190 study children was14.3 years (range 
2 months-18 yrs) of whom 107..were males (56.3%). the majority of 
the patient presented with features of nephritis 93(48.9%), followed 
by nephrotic presentation 60(31.6%) and the least presentation was 
lupus nephrities.29.The most common glomerular disease encoun-
tered was Post Infectious GlomeruloNephrities40(21.8%) followed 
by Mesangioproliferative GN and focal segmental glomerulosclerosis 
36(18.9%), 35(18.4%) respectively. SLE nephritis was in 27(16.1%)
(minimal change disease seen in 16(8.4%). 26 samples were examined 
by immunohistochemistry with the most frequent pattern being IgA 
Nephropathy seen in 14 cases. Membrane Prolifeartve Glomerulone-
phrities MPGN was 13(6.8%). HBsAg positive in 8(4.2%)and the most 
common lesion was FSGS.
Conclusion: The spectrum of glomerular diseases among children var-
ied across sexes, age groups. Renal biopsy remains a critical diagnostic 
procedure for managing a considerable proportion of renal diseases.

Glomerulonephritis (including vasculitides)

P2-350 - Lupus nephritis: demographics and outcomes in Pakistani 
children and adolescents, a single center experience
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Background: Kidney involvement and its treatment is a major 
cause of morbidity and death in patients with systemic lupus ery-
thematosus (SLE), affecting 30%-70% of those in the pediatric age 
group. Childhood lupus nephritis is a difficult condition requiring 
expensive testing and drugs as well as frequent follow-up. Pediatric 
SLE data is lacking from Pakistan and other low middle income 
countries.
Objectives: A 5-year, single center perspective of children and adoles-
cents with SLE and nephritis.

Methods: The Indus Hospital and Health Network (IHHN) is a tertiary 
care, free health system with its sentinel site in Karachi, Pakistan. We 
retrospectively collected data of children (0-19 years) who were diag-
nosed with SLE and nephritis at IHHN from 2015-2020. Data included 
patient demographics, presenting complaints, laboratory data (urinaly-
sis, renal function, complement levels, lupus specific serologies, renal 
histopathology), treatment and outcomes till 2020.
Results: A total of 46 children and adolescents were diagnosed with 
SLE with a female to male ratio of 5.5:1. More than half the cohort 
(25/46, 54%) was between 15-19-year age. Of all children with SLE, 23 
(50%) had lupus nephritis (LN) and of these 13/23 56.5% underwent a 
renal biopsy. Children with class III and IV LN accounted for 69% of 
the biopsied cohort. Overall outcomes following treatment revealed full 
clinical and lab remission in 39%, residual proteinuria and hyperten-
sion in 26%, chronic kidney disease among 13%, loss to follow up in 
9% and death in 13% of children and adolescents with lupus nephritis.
Conclusion: Renal involvement with SLE is very common among 
children and adolescents in our setting and accounts for the associated 
morbidity and mortality. Our results indicate better overall outcomes 
compared to available regional data. Timely diagnosis and free of cost 
management of this chronic complex disease, can improve renal and 
mortality outcomes in low resource settings.
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P2-352 - The role of complement in primary membranous 
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Introduction: Primary membranous nephropathy (PMN) is the leading 
cause of nephrotic syndrome in adults and a common cause of end-
stage kidney disease (ESKD). The Heymann’s nephritis mouse model 
of PMN shows that proteinuria is complement-mediated. However, 
the pathogenetic role of complement in human PMN remains unclear. 
Our preliminary data showed that complement deposition (C3b and 
C5b9) can be detected on podocytes exposed to serum of PMN patients 
(recruited from the Toronto GN Registry), leading to disruption of actin 
cytoskeleton (Figure 1a-b). We aim to demonstrate that complement 
activation can have both structural and functional effects on podocytes.
Material and Methods: An in-vitro model of immortalized human 
podocytes (from Moin Saleem, Bristol, UK) was used for all the 
experiments. Cells pre-sensitized with anti-CD59 were exposed to 
50% normal human serum (NHS) to obtain complement deposition on 
the podocytes surface. Subsequently, changes in intracellular calcium 
levels were monitored using a fluorescent dye (Fluo8-AM), acquiring 
images every 20 seconds (up to 10 minutes) by confocal microscopy. 
Calcium effects on mitochondrial membrane potential were measured 
by flow cytometry using tetramethylrhodamine, methyl ester (TMRM) 
dye. Wound healing assays were performed to study functional effects 
on podocyte migration.
Results: Complement activation led to a significant rise in the intracel-
lular calcium levels. Loss of mitochondrial membrane potential was 
also observed, together with disruption of the actin cytoskeleton and 
impaired cell migration (Figure 1c-e).
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Discussion and Conclusions: Complement is active in PMN, leading 
to both structural and functional effects on podocytes. Further stud-
ies are needed to better understand the consequences on the podocyte 
energy machinery and the possibility of its reversibility by using com-
plement inhibitors. Our research of such alternate therapy could lead 
to improvement in outcome in PMN where, despite current therapies, 
up to one third of patients develops ESKD.

Glomerulonephritis (including vasculitides)

P2-354 - A 2-year-old child with unexpected diagnosis of Lupus 
Nephritis
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Introduction: The lupus nephritis (LN) is a manifestation of systemic 
Lupus Erythematosus (SLE) which increases morbidity and mortality. 
It is most frequently seen in girls (5:1), and the estimated incidence 
of lupus nephritis is 0.36- 0.9/100,000 children per year, rarely seen 
before the age of 5.
Case presentation: A 2-year-old male suspected of an autoimmune 
anemia (HGB 7.5 g/dl, HCT 23.4%, PLT 69  x103) was treated by 
hematology service with prednisone 2 mg/kg/day for one month and 
without response. The patient presented a progressive deterioration 
and was admitted to our center on January 14, 2021, finding protein-
uria in the nephrotic range (107 mg/m2/hr), hypertension (118/80 
mmHg p>99), and hematuria (45-50/c). C3 Levels (69 mg/dL) and 
C4 (11.3 mg/dL), Ac. Antinuclear HEP 2 positive (3.15 INDEX), 
Ac. Anti DNA negative (26.58 IU/ml), Ac Anti SM positive (> 40 
U/ml). Ultrasound-guided biopsy was performed and reporting class 
V membranous lupus nephritis. On February 04, 2021, the man-
agement proposed was methylprednisolone (10 mg/kg/dose per 5 
pulses) and cyclophosphamide (750 mg/m2/dose). In his last control 
(09/02/2022), hemoglobin values were 11.2 g/dl, hematocrit 33.4%, 
platelets 406  x103, creatinine 0.2 mg/dl and proteinuria 30 mg/dl.

Discussion: SLE can occur at any age, although its peak inci-
dence in pediatrics is at 12 years, our patient was 2 years old 
at the time of diagnosis, every patient with suspected autoim-
mune process regardless of their age, SLE should always be 
ruled out.
Conclusion: SLE is a pediatric disease that can occur in children 
under 5 years of age, timely management is the key in preserving 
kidney function and avoiding future complications. We suggest 
that SLE should always be considered in patients under 5 year 
of age.
Bibliography: Hanna Szymanik-Grzelak & Małgorzata Barabasz et al., 
Retrospective analysis of clinical and pathomorphological features of 
lupus nephritis in children, Advances in Medical Sciences, Vol 66, 
Issue 1, 2021, Pages 128-137.
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P2-355 - Potency and adequacy of Mycophenolate Mofetil accord-
ing to Histopathology of Pediatric Lupus Nephritis-A single centre 
experience

Gulshan Chaudhury1
1Bangladesh Shishu Hospital & Institute, Paediatric Nephrology, 
Dhaka, Bangladesh

Background: Survival is worse in childhood onset lupus nephritis but 
data are relatively scarce compared to adult. Our aim was to evaluate 
the effectiveness of MMF during induction therapy of pediatric lupus 
nephritis.
Methods: 42 lupus nephritis children under 18 years were enrolled 
from July 2017 to Feb 2022. Renal biopsy was classified according 
to International Society of Nephrology/ Renal Pathology Society. 17 
patients had Class IV, 7 patients class II, 4 patients class III and 2 
patients had class V. 12 patients did not do biopsy. 32 patients were 
treated with oral MMF,maximum daily dose 1.2g in 2 divided doses 
and 10 patients were treated with intravenous Cyclophosphamide as 
monthly pulse (500-750mg/m2) during induction.
Result: Female male ratio 8:2. Mean age at onset 11years (3-16 years). 
19 (45%) patients had renal impairment at the onset. 6 (14%) patients 
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need dialysis. Diffuse proliferative lupus nephritis was the commonest 
histopathology. MMF was given in Class II,III,IV and Class V lupus 
nephritis patients, both during induction and maintenance phase. Cyclo-
phosphamide was given only in class IV patients during induction and 
MMF was given on maintenance. Along with MMF or Cyclophos-
phamide all patients were given monthly pulse Methylprednisolon 3 
doses for 6 months as well as hydroxychloroquine during induction. 
Oral prednisolon was continued during maintenance. 9 (21%) patients 
died during hospitalization and all deceased patient took MMF during 
induction and 7 were class IV lupus nephritis. Although MMF showed 
good response in class II,III,V lupus nephritis Cyclophosphamide still 
superior to MMF in treating class IV lupus nephritis.
Conclusion: Our study concluded that mortality was predominant using 
MMF during induction therapy having diffuse proliferative lupus nephritis 
although MMF was considered as a valuable alternative to more cytotoxic 
regimen. Infection, renal impairment, social status, noncompliance and 
delayed referral were other factors of unfavourable prognosis in children.
Key words: Children,lupus nephritis, Mycophenolate mofetil
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Introduction: To summarize and compare the clinical and pathological 
characteristics between different age groups of childhood-onset lupus 
nephritis (LN).
Material & Methods: Clinical and pathological data of 638 patients 
with childhood-onset from three pediatric nephrology centers were 
retrospectively collected and studied. Patients were divided into pre-
school-, school-age and adolescent group according to age of onset and 
compared between different age groups.
Results: Of 638 patients with childhood-onset LN, 48 (7.5%), 420 
(65.8%) and 163 (25.5%) were preschool-age, school-age, and ado-
lescent, respectively. Fever and rash were more common in school-
age group than in preschool-age or adolescent group (P<0.05), while 
alopecia, pleurisy, and edema were more common in adolescent group 
than in preschool- and school-age groups. Patients in all age groups 
had severely active SLE with the median SLEDAI score 16 (12, 19). 
The estimated glomerular filtration rate and serum albumin decreased 
with age (P<0.05). Urinary protein in adolescent group was signifi-
cantly higher than that in preschool- and school-age groups (P<0.001), 
but there was no difference in the rate of urinary erythrocyte, pyuria, 
and cellular casts among different age groups (P>0.05). Proliferative 
glomerulonephritis was the most common pathological classification 
with 19 (48.7%), 185 (58.9%) and 81 (62.3%) cases were type IV in 
preschool-age, school-age, and adolescent, respectively. The rates of 
glomerular white blood cell infiltration, balloon adhesion, tubule atro-
phy, activity index and chronic index in adolescent group were higher 
than those in school-age group (P<0.05).

Conclusion: Patients with childhood-onset lupus nephritis in different 
age groups presented with different clinical manifestations with similar 
disease activity and pathological classification.
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Background: This study is aim to compare the efficacy of mycophe-
nolic acid (MPA) and cyclophosphamide (CYC) as treatment in pedi-
atric lupus nephritis (pLN) proved by renal biopsy.
Methods: Patients with pLN class III, IV and V proved by renal biopsy 
were collected from the Databank of Kaohsiung Veterans General Hos-
pital (KSVGH) between February 2005 and December 2020. Only 
cases with complete treatment with either MPA or CYC were enrolled. 
The patients were divided into two groups, MPA and CYC. Demo-
graphic data at month 0 were collected. Therapeutic effects included 
systemic lupus erythematosus disease activity index score (SLEDAI 
score), laboratory findings, complete remission (CR), partial remis-
sion (PR) and no-response (NR) to treatment were assessed at month 
6, 12, and 24.
Result: Based on the enrollment criteria, 31 pLN were included. Of the 
patients, 15 patients received MPA and 16 patients received CYC. The 
primary endpoint was CR, and the secondary endpoint was PR. In MPA 
group, CR occurred in 7/15(47%) patients at month 6, 11/15(73%) patients 
at month 12 and month 24. In CYC group, CR was reached 5/16(31%) 
patients at month 6, 8/16(50%) patients at month 12 and 9/16(56%) 
patients at month 24. PR was seen in 3/15(20%) patients in MPA group and 
3/16(19%) patients in CYC group at month 24. The cumulative probability 
of CR and PR showed no statistically significant difference between the two 
groups at month 6, month 12, and month 24. But, the estimated glomerular 
filtration rate (eGFR) improved significantly in MPA group at month 6 and 
month 12 as compared with CYC group (p < 0.05).
Conclusion: According to our study, the efficacy of MPA is similar to 
CYC for pLN treatment. We suggested that MPA has the same efficacy 
with CYC in the treatment of patients with pLN.
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1Saga University Hospital, Pediatrics, Saga, Japan

Introduction: Ornithine Transcarbamylase deficiency (OTCD) is one 
of the urea cycle abnormalitieswhich is associated with hyperam-
monemia. OTCD usually present at birth up to early childhood, rarely 
after school age. Late-onset OTCD may develop with hypercatabo-
lism such as infection, starvation,surgery and steroid administra-
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tion etc. Here, we report a case of late-onset OTCD in a 10-year-old 
boy who presented with disturbance of consciousness associated with 
hyperammonemia during steroid therapy for IgA nephropathy.
Case report: A 10-year-old boy was admitted due to acute gastro-
enteritis. He had undergone oral steroid therapy for IgA nephropa-
thy 45 days before. He had been vomiting repeatedly five days 
before and IV therapy were administered three days before. His 
symptoms continued, which made him not to eat for five days. So he 
was admitted to the hospital. After admission, he showed abnor-
mal behavior and disturbance of consciousness. Blood ammonia 
level was high at 824 μg/dL. He was intubated and underwent con-
tinuous hemodialysis. However, the level was further elevated to 
1024 μg/dL. The dialysis was switched to intermittent hemodi-
alysis, then, the level was decreasing. Next day the level was nor-
malized. He was discharged without major sequelae after  three 
weeks of hospitalization. Genetic analysis led to the diagnosis of 
OTCD. After discharge, the steroid was tapered off in consideration 
of the risk of hyperammonia.
Conclusion: Pediatric nephrologists often use steroid therapy for renal 
diseases. Even after school age, hyperammonemia may occur follow-
ing steroid administration. In this case, steroid administration and 
starvation due to gastroenteritis might serve as a trigger of hyperam-
monemia. We experienced a rare case of OTCD complicated with IgA 
nephropathy.
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Background: In Japan, using RAS inhibitors (ACEIs) for 2 years is 
recommended for the treatment of mild pediatric IgA nephropathy. It 
has been reported that 80% of cases go into remission with this treat-
ment, but we have also experienced cases with a poor prognosis.
Methods: We selected 22 patients with mild pediatric IgA nephropa-
thy who were first treated with ACEI from 1995 to 2015. The defini-
tion of mild pediatric IgA nephropathy is as follows: 1) pathologi-
cal findings such as mesangial proliferation of less than 80% of the 
total glomerulus. 2) urinary TP / Cr ratio <1.0 g / gCr, 3) normal 
renal function. These patients were divided into two groups. The (P-) 
group consisted of patients who reached remission within 2 years. 
The (P+) group consisted of patients with residual proteinuria and / 
or those who received another treatment. We compared their prog-
noses and searched for risk factors.
Results: The P- group consisted of 14 patients and the P+ group, 8 
patients. The median total observation period was 5.6 (4.5-10.3) years. 
There was no difference between the two groups in pretreatment urinary 
TP / Cr ratio, pretreatment eGFR, or the time period from initial symp-
toms to the start of treatment. However, the age at the first renal biopsy 
was higher in the P + group (10.67 ± 2.6 years vs. 13.9 ± 3.3 years, p 
<0.03). There was no difference in the MEST score before treatment. 
In two patients in the P + group, urinary protein increased and kidney 
dysfunction progressed even after the addition of multidrug therapy.
Discussion: It was difficult to predict the prognosis of mild pedi-
atric IgA nephropathy based on clinical and pathological findings 

before the start of treatment. In adolescent cases, special attention 
should be paid to the transition of urinary proteins during and after 
treatment.

Glomerulonephritis (including vasculitides)

P2-362 - Differences between children and adults with primary 
IgA nephropathy and associated mechanism

Zhong  Xu-hui1,  Yuanyuan Jiang2, Xujie   Zhou2, Jicheng   Lv2, 
Sun  Shuzhen3, Jianhua  Mao4, Jie  Ding1, Hong  Zhang2

1Peking University First Hospital, Department of Pediatrics, Beijing, 
China
2Peking University First Hospital, Renal Division, Beijing, China
3Shandong Provincial Hospital Affiliated to Shandong First Medi-
cal University, Department of Pediatric Nephrology, Jinan, China
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Background: Children and adults with IgA nephropathy (IgAN) are 
different in clinical pathological manifestations, treatment patterns 
and long-term prognosis. However, the underlying mechanism is still 
unknown.
Objectives: To investigate the difference between children and adults 
with IgAN and explore the associated mechanism.
Methods: Patients diagnosed as primary IgAN were extracted 
and compared between two multicenter cohorts of adults and 
children, respectively. Levels of circulating Gd-IgA1, IgG 
immune complex and MBL were detected by sandwich enzyme-
linked immunosorbent assay (ELISA). Staining of C4d, C3d and 
C5B-9 was performed on kidney tissues by immunohistochemical 
method.
Results: A total of 996 children and 1768 adults with IgAN were 
included. Children manifested with significantly more severe proteinu-
ria and hematuria. Pathological analysis revealed a higher proportion 
of M1(61.9% vs. 39.9%, P<0.001) and E1(41.9% vs. 32%，P<0.001) 
lesions, and a lower proportion of S1 (28.2% vs. 62.4%，P<0.001) and 
T1/2 lesions (8.2% vs. 35.2%, P <0.001) in children, compared with 
adults. Clinically, more children were prescribed with steroids (84% vs. 
37.9%，P <0.001). During 2-year follow-up, proteinuria remission was 
more prevalent in children (82.7% vs. 36.3%, P < 0.001).
No significant difference was found in Gd-IgA1 and IgA-IgG com-
plexes levels between children and adults with IgAN. Whereas chil-
dren were found with significantly higher circulating MBL levels. The 
prevalence of glomerular deposition of terminal complement complex 
C5b-9 in children was higher than that in adults (80% vs. 50%, P=0.05), 
with stronger staining intensity. Deposition intensity of C4d was sig-
nificantly higher in children, too.
Conclusion: Compared with adult patients, children with IgAN were 
significantly more active in clinicopathological manifestations, with 
better prognosis. It was found that the level of complement activa-
tion, especially lectin pathway activation, was significantly higher in 
children. Our study provides important evidence for targeted therapy 
in different IgAN populations.
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Abstract
Background: IgA nephropathy (IgAN) is universally recognized as 
one of the most common primary glomerular diseases in all ages. The 
outcome during childhood is generally good, but progression in the 
long-term follow-up may occur. Cyclic neutropenia (CN) is a rare 
hematologic disorder, which is associated with mutations of ELANE 
gene. Cases of concurrent cyclic neutropenia (CN) and IgA nephropa-
thy (IgAN) have been reported only twice. However both studies lack 
important information.
Case presentation: Here we report the case of a 10-year-old boy who 
presented with recurrent viral upper respiratory tract infections in 
combination with several episodes of febrile neutropenia, hematuria, 
proteinuria and acute kidney injury (AKI). Upon his first admission 
physical examination was unremarkable. His kidney function was 
impaired and urine microscopy showed evidence of macroscopic hema-
turia and proteinuria. Twenty-four-hour urinary collection revealed 
non-nephrotic range proteinuria of 800 mg. Further workup showed 
elevated IgA. His histology revealed mesangial and endocapillary 
hypercellularity with mild crescentic lesions, while immunofluores-
cence microscopy showed IgA positive staining, consistent with IgAN. 
Genetic testing confirmed the clinical diagnosis of CN. He was treated 
initially with an angiotensin-converting-enzyme inhibitor (ACE-I) 
showing a good response for a period of 28 months. However, due to 
persistently increased proteinuria above 1g for more than 3 months, 
corticosteroids (CS) were added according to KDIGO guidelines for 
a period of 6 months. Granulocyte colony-stimulating factor (G-CSF) 
was administered to stabilize neutrophil count.
Conclusion: ACE-I and CS induced proteinuria remission providing 
renoprotection. The use of G-CSF every other day has resolved severe 
neutropenia episodes and therefore decreased the frequency of viral 
infections, contributing to a significant reduction of AKI episodes as 
well as hospitalization rate. Whether IgA nephropathy is genetically 
associated with cyclic neutropenia, or these two conditions simply 
coincide in this patient remains to be determined.
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Background: The Flemish Collaborative Glomerulonephritis Group 
(FCGG) registry is a population-based kidney biopsy registry that has 
been including all pediatric native kidney biopsies performed in the 
Flemish population since 2017 (Northern part of Belgium, 6.5 million 
inhabitants).
Methods: From 2017 until 2020, 148 first pediatric (< 18 yrs.) 
native kidney biopsies from 15 nephrology centers were identified. 
Nephrological diagnoses, coded according to the ERA PRD coding 
system, are shown. Disease chronicity, summarized by the Mayo 
Clinic Chronicity Score (MCCS), was determined on 122 biopsies 
with > 5 glomeruli.
Results: Kidney biopsy rate was high (29.0 first biopsies per 
million children per year), median age was 10.0 yrs. (IQR, 5.8-
14.7) and boys were predominant (56.1% males). In 100 biop-
sies (67.6%) at least 10 glomeruli were present and 140 biopsies 
(94.6%) showed a representative pathology result. Glomerular 
disease was most frequent, with IgA nephropathy/IgA vasculitis 
(43 biopsies, 29.1%) and minimal change disease (MCD, 29 biop-
sies, 19.6%) being the overall most frequent diagnoses (Fig. 1A). 
Children were most often biopsied because of nephrotic syndrome 
(31.8%), which was mainly caused by MCD and focal segmental 
glomerulosclerosis (FSGS, 55.3% and 25.5% of nephrotic patients, 
respectively). In the 0-5 yrs. age category, nephrotic etiologies 
were most frequent (Fig.  1B). In the 6-11 yrs. age category, 
nephritic etiologies and glomerular basement membrane abnor-
malities became more prevalent. In the 12-17 yrs. age category, 
biopsies were increasingly performed because of acute or chronic 
kidney disease, corresponding with higher frequencies of lupus 
nephritis, tubulointerstitial nephritis and thrombotic microangi-
opathy. Disease chronicity on kidney biopsies was generally low, 
although 27.3% of biopsies with FSGS showed moderate to severe 
chronic damage.
Conclusion: The completeness and granularity of collected histo-
pathological data in FCGG is unique for a population-based registry 
and allows clinicopathological correlation, kidney biopsy quality 
control and estimation of disease chronicity on the population-level.
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Introduction: Renal manifestations are uncommon in juvenile idio-
pathic arthritis (JIA) and include a broad spectrum of glomerular and 
tubulointerstitial lesions. Although not totally understood, administra-
tion of nephrotoxic drugs and chronic systemic inflammation have been 
implicated in the pathogenesis of renal complications. IgA nephropa-
thy is one of the most frequent primary glomerular diseases in adult 
patients with rheumatoid arthritis but has been occasionally reported 
in pediatric patients with JIA.
Methods: We report 2 pediatric patients with JIA, who presented 
acute glomerulonephritis compatible with IgA nephropathy.
Results: Two girls 12 and 15 years old were diagnosed with JIA 
since 5 and 2 years respectively. Both patients were treated with 
biological agent or methotrexate and the disease was in remission at 
the time of renal findings. The patients presented with microscopic 
hematuria and mild albuminuria. At the laboratory work-up, both 
patients had normal glomerular filtration rate, positive antinuclear 
antibodies and normal C3 and C4 levels. The rest of the immunologi-
cal tests were normal. Both patients underwent kidney biopsy. His-
topathological examination showed diffuse mesangial IgA deposits, 
mesangial and endocapillary hypercellularity associated with seg-
mental glomerulosclerosis in both patients. These findings revealed 
the presence of IgA nephropathy with M1E1S1T0 score according 
to Oxford classification.
Conclusion: Renal involvement is common in childhood autoim-
mune diseases. IgA nephropathy has been rarely described in patients 
with JIA. Kidney biopsy is indicated in patients with JIA and com-
bined hematuria and proteinuria in order to exclude JIA associated 
glomerulonephritis.
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Background: Hypogammaglobulinemia following treatment of auto-
immune disease with rituximab (RTX) has previously been described, 
however in pediatric patients, this phenomenon is rarely reported. In 
this observational study we evaluated immunoglobulin levels followed 
induction and maintenance treatment with RTX in children diagnosed 
with anti-neutrophil cytoplasm antibody (ANCA) associated vasculi-
tis (AAV) admitted to Alberta Children’s Hospital between 2015 and 
2020.

Methods: A single center prospective study included consecu-
tive children with AAV treated with RTX administered at 500 mg/
m2 twice with 2 weeks apart at induction followed by maintenance 
therapy 500 mg/m2  q6 months were retrospectively identified. 
Demographic data, AAV phenotype and relevant laboratory results 
of blood and urine samples were documented. Hypogammaglobu-
linemia was defined as IgG<7 g/L=mild, IgG<5 g/L= moderate and 
IgG<2g/L =severe.
Results: A total of pediatric AAV patients, four girls, two boys 
were included; median age was 14.6 years (range 5- 17). Five had 
renal phenotype and one had mainly involvement of respiratory tract 
without renal involvement. All patients had normal IgG levels prior 
to treatment and were followed for 12-55 months. Children with 
a renal phenotype developed persisting hypogammaglobulinemia; 
one severe, three moderate and one mild. The patient without renal 
involvement was not affected. None of the patients had nephrotic 
range proteinuria or had severe infections. None received IVIG treat-
ment. By the end of the follow-up period, only one patient recovered 
with a normal IgG level after renal transplantation.
Conclusion: Children with AAV and renal involvement appear to be 
at higher risk of developing hypogammaglobinemia with RTX treat-
ment. However, risk for severe bacterial infections and immunoglobu-
lin levels eventually recover. Observed hypogammaglobulinemia is 
unlikely to be related to proteinuria. More studies are needed to con-
firm that patients with AAV and renal failure are at higher risk for 
hypogammaglobulinemia.

Glomerulonephritis (including vasculitides)

P2-368 - Silent lupus nephritis: An indication for baseline renal 
biopsies in Systemic Lupus Erythematosus? Case series and a sys-
tematic review of the literature

Asa  Laestadius1,2, Silviu   Grisaru2, Tiffany   Shao3, Hall-
grimur   Benediktsson3, Marinka   Twilt4, Nadia   Luca4, Hein-
rike  Schmeling4, Susanne  Benseler4, Lorraine  Hamiwka2

1Karolinska University hospital, Pediatric nephrology, Stockholm, 
Sweden
2Alberta Children’s Hospital- Cumming School of Medicine- Univer-
sity of Calgary, Section of Nephrology- Department of Pediatrics, 
Calgary, Canada
3Cumming  School  of  Medicine-  University  of  Calgary, Depart-
ment of Pathology and Laboratory Medicine, Calgary, Canada
4Alberta Children’s Hospital- Cumming School of Medicine- Univer-
sity of Calgary, Section of Rheumatology- Department of Pediatrics, 
Calgary, Canada

Introduction: Silent lupus nephritis (sLN) is defined as morphologic 
evidence of renal disease in systemic lupus erythematosus (SLE) 
patients without overt clinical renal manifestations. Current practice as 
to whether a baseline renal biopsy is indicated in SLE patients without 
overt signs of renal disease varies considerably among centers.
Objectives: To conduct a systematic review to evaluate the propor-
tion of histologically confirmed cases of proliferative LN among 
children with sLN and to estimate the prevalence of sLN. In addi-
tion, we report three pediatric cases of sLN at initial presentation 
at our center.
Methods: Citations of pediatric and adult patients with sLN were 
retrieved using MEDLINE, Embase, CINAHL Plus, Scopus and Web 
of Science according to the PRISMA guidelines. Relevant publications 
from 1948 to 2020 with baseline biopsy results and renal histopatho-
logical classification available were included. Additionally, three sLN 
cases encountered in our center were also described.
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Results: Thirty-three studies involving 504 patients (2-70 years) with 
sLN were included in the systematic review; of which 72 were <18 
years of age. 29.2% of biopsies confirmed class III, class IV or class V 
LN. The proportion was similar in adults (28.1%). The three cases of 
sLN from our center were females with SLE; aged 9, 12 and 14 years. 
All patients underwent baseline renal biopsy to assist with treatment 
choices. LN Class III was demonstrated in two biopsies and LN Class 
II in the third.
Conclusion: This systematic review demonstrates that significant his-
tologic LN findings are frequently found in children with SLE in the 
absence of overt signs of renal involvement. As such, baseline kidney 
biopsy in all newly diagnosed children with SLE may be justified. 
However, the clinical significance of sLN as well as the effect of treat-
ment modification influenced by detection of this entity will require 
randomized prospective clinical research.
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Anti-glomerular basement membrane disease (Anti-GBM), a rare auto-
immune small-vessel vasculitis, causes rapidly progressive glomeru-
lonephritis and acute pulmonary hemorrhage. Treatment in children is 
based on adult data; however, prognosis remains poor.
A 17-year-old boy, smoker (20cigarettes/day), healthy and fully 
vaccinated against SARS-CoV-2, presented to the emergency 
department with an 11-day history of dyspnea on mild exertion, 
thoracalgia, and blood-tinged sputum since D4. At presentation, 
respiratory distress, hypoxemia, and crackles were noticed. Blood 
analysis showed increased inflammatory markers and normal kidney 
function. Thoracic angio-CT-scan showed multiple micronodular 
opacities and excluded pulmonary embolism. PCR for SARS-CoV-2 
was positive.
Hypoxemia worsened rapidly, refractory to mechanical ventilation 
and high-dose steroid-therapy, requiring extracorporeal membrane 
oxygenation for two weeks. Patient was discharged after fifty days, 
clinically improved; there were no further episodes of hemoptysis nor 
kidney function impairment.
Two months after discharge, he was re-admitted with a 5-day his-
tory of gross hematuria and progressive kidney injury. Despite oral 
high-dose steroid-therapy, kidney function continued deteriorating, 
and hemodialysis was started on D4. Anti-GBM-antibody levels 
were known on D5 (1139U/mL), kidney pathology showed cres-
centic glomerulonephritis (fibrocellular crescents in all glomeruli), 
and a diagnosis of anti-GBM was established. He was started on 
daily plasmapheresis, methylprednisolone bolus (3) followed by oral 
prednisolone, and cyclophosphamide. Two-weeks into treatment, 
after presenting desaturation during sleep and two hemoptysis, a 

bronchoscopy confirmed alveolar hemorrhage and anti-GBM-anti-
body levels remained elevated (659U/mL), and cyclophosphamide 
was switched to rituximab. At discharge, anti-GBM-antibody levels 
had decreased to near-normal values, pulmonary symptoms resolved, 
but no renal recovery was observed (expected for presentation sever-
ity), so regular hemodialysis was maintained.
An association between anti-GBM and COVID-19 has been hypoth-
esized, since recent reports describe increased incidence of this condi-
tion during the pandemic. This case reports another example of this 
association, but the doubt if SARS-CoV-2 could have been the trigger 
or just an “innocent” bi-stander will probably remain.
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P2-372 - The role of a step wise complement-mediated neutrophil 
activation via NETosis in the pathogenesis of C3 glomerulopathy
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C3 Glomerulopathy (C3G) is a rare chronic disease that affects the 
functional unit of the kidney, the glomerulus. It is characterized by 
protein deposits in the extravascular tissue of the kidney which leads to 
inflammation, tissue damage, and eventually End Stage Renal Disease 
requiring transplantation. Although we know C3G is a complement-
driven disease there is a gap in the pathogenetic cascade from comple-
ment activation (intravascular space) to inflammation and deposition in 
the glomeruli (extravascular space). Recently, C3G patients were found 
to have significant amounts of polymorphonuclear neutrophils (PMNs) 
infiltrating their glomeruli, suggesting a so far underappreciated aspect 
of C3G pathogenesis.
Given the chronic complement dysregulation found in C3G patients, we 
investigated the complement-induced responses of PMNs using a tran-
swell model allowing for different environments resembling the kidney 
intravascular space (top well; serum containing) versus extravascular 
space (bottom well; serum-free conditions). Complement stimulated 
PMNs in the top well were allowed to transmigrate to the bottom well 
where they were monitored for the formation of Neutrophil Extracel-
lular Traps (NETs) via immunofluorescence and SYTOX assay.
We found a stepwise PMN activation with upregulation of PMN prim-
ing markers, including CD11b, myeloperoxidase (MPO), and citrul-
linated Histone 3 (CitH3) but not complete NETosis (intact nuclear 
membrane) in serum containing conditions. Only once these PMNs 
transmigrated to serum-free conditions, PMNs completed the process 
of NETosis. Complement stimulated PMNs were also found to adhere 
more strongly to a monolayer of endothelial cells when compared to 
unstimulated controls. Our results were confirmed using C3G patient 
PMNs kept in complement active (autologous) serum.
These findings not only advance our understanding of C3G pathogen-
esis but can also significantly change the management of C3G patients 
through more specific monitoring and treatment strategies that target 
complement activation, PMN activation, or both, for whom currently, 
specific treatment is lacking, and patient outcomes are poor.



2404 Pediatric Nephrology (2023) 38:2255–2491

1 3

Glomerulonephritis (including vasculitides)

P2-374 - Pediatric anti-glomerular basement membrane disease: 
five case reports
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Background:  Anti-glomerular basement membrane (anti-GBM) 
disease is a rarely entity in the pediatric population characterized by 
rapidly progressive glomerulonephritis (RPGN), often without pul-
monary involvement. Although rare in children, its possibility must 
be considered in the differential diagnosis of acute renal failure and 
glomerulonephritis.
Cases–Diagnosis/Treatment: We described five cases of pediatric 
patients with the diagnosis of anti-GBM disease based on kidney 
biopsy and on the clinical presentation of RPGN, with or without pul-
monary involvement. All patients were adolescents and the majority 
were male. In all cases there was a report of cough or milder flu-like 
symptoms. One patient demonstrated alveolar hemorrhage and another 
presented pneumonia. Proteinuria nephrotic or non-nephrotic was a 

common finding in all patients and most of them had hematuria. All 
patients had a clinical presentation as RPGN. The degree of renal dys-
function was more severe in younger patients, who presented positive 
FAN. Only one of the kidney biopsies did not show crescents and 
this patient had better renal function and lower percentage of fibro-
sis. All biopsies were positive for IgG with linear deposit on GBM 
on immunofluorescence. Lambda deposits were positive in all cases, 
three had few C3 deposits and Kappa was negative only in one case. 
Two patients had the presence of anti-GBM antibodies confirmed. In 
another two, the anti-GBM antibody measurement was negative, and in 
one, the information was not available. Four patients were treated with 
corticosteroids and cyclophosphamide. Two patients underwent plas-
mapheresis, however, they did not recover renal function. The patient 
without crescents on kidney biopsy did not progress to complete loss 
of kidney function. The others required renal replacement therapy and 
one patient died.
Conclusion: We do believe that any case of anti-GBM should be 
described in order to better understand this rare pediatric disease.
A) PAS stain B) H&E C) Immunofluorescence D) Transmission Elec-
tron Microscopy

Glomerulonephritis (including vasculitides)

P2-375 - Using red cell distributon width index as an alternative 
predictor for lupus nephritis activity in Dr. Soetomo Hospital Sura-
baya Indonesia
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Ratwita  Andarsini1, Muhammad Riza  Kurniawan1, Ninik Asmaning-
sih  Soemyarso1, Mohammad Sjaifullah  Noer1
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Background: Management of Systemic Lupus Erythematosus 
(SLE) requires continuous monitoring for its disease activity since 
SLE is an autoimmune disorder that manifests as a chronic inflam-
matory disorder with multisystem involvement. Lupus nephritis is 
found in nearly 50% patients with pediatric-onset SLE. The SLE 
Disease Activity Index (SLEDAI) and multiple serum markers, 
anti-dsDNA and antinuclear antibodies as part of SLEDAI scor-
ing itself, have been extensively used for more than 20 years in 
evaluation of SLE inflammatory status. However, these tests are 
expensive and inconvenient. Recently, increased Red Distribu-
tion Width (RDW) has been linked to systemic inflammation in 
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patients. Therefore, we aimed to analyze the correlation between 
RDW and SLEDAI as predictor for pediatric Lupus Nephritis dis-
ease activity.
Methods: A cross-sectional study involving 47 children diagnosed with 
lupus nephritis in the Pediatric Ward at Dr. Soetomo Hospital was 
conducted in March 2020-May 2021. Data of age, gender, RDW value 
and SLEDAI score for each patient at initial diagnosis were collected 
from medical records. RDW values by flow cytometry were divided 
into 2 criteria (according to age): normal and increased; while SLEDAI 
scores were divided into 2 groups: mild to moderate (score 0-12) and 
severe (score ≥13). The correlation between RDW and SLEDAI scores 
for SLE disease activity was analyzed using Kappa and McNemar tests 
(p˂0.05).
Results: Most subjects were within the age groups of 11-18 years 
(51.1%) and 6-10 years (48.9%) with male:female ratio of 1.04:1. 
Severe SLEDAI score was found in 26 (55.3%) subjects and 37 (78.7%) 
subjects had increased RDW value. Increased RDW values were not 
significantly correlated with severe SLEDAI score (κ=0.048, p=0.703).
Conclusion: Our findings suggest that baseline RDW is a readily avail-
able parameter but may not be able to represent the overall activity of 
lupus nephritis.
Keywords: Lupus Nephritis, RDW, SLEDAI, predictor, disease 
activity
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Background: C3 glomerulopathy (C3G) is a rare complement-
mediated kidney disease characterized by dominant glomerular 
staining for C3 by immunofluorescence and encompasses C3 glo-
merulonephritis (C3GN) and dense deposit disease (DDD). Data 
regarding clinical course and long-term outcome in children with 
C3G is still scarce. The aim of the study was to investigate clini-
cal and histopathological characteristics and outcomes in children 
with C3G.
Methods: We conducted retrospective study of 16 (7M/9F) children 
with C3G with median follow-up of 2.8 (IQR: 1.8; 5.6) years. All 
children were treated with immunosuppressive therapy (IST) including 
mycophenolate mofetil, cyclosporin A, tacrolimus, cyclophosphamide 
iv or rituximab.
Results: Among 16 children with C3G C3GN was found in 10 and 
DDD in 6 patients. Median age at onset of C3G was 11.5 (6.8; 14.5) 
years. All patients presented with steroid-resistant nephrotic syn-
drome (SRNS) with hematuria and hypertension. Light microscopy 
revealed MPGN in 9 (56.3%) children, FSGS in 6 (37.5%) subjects and 
crescentic GN in 1 (6.2%) case. At the last follow-up complete (CR) 
and partial remission (PR) of C3GP were obtained in 1 (6.2%) and 6 
(37.5%) patients, respectively. There was no effect of IST in 9 (56.3%) 
children. Median eGFR at the  1st and the last follow-up were differ-
ent significantly: 86.0 (64.3; 108.3) vs. 74.5 (55.3; 85.8) ml/min/1.73 

 m2 (P<0.01). At the end of follow-up, CKD-1 was found in 2 (12.5%) 
patients with C3GN; CKD-2 in 9 (56.3%) children with C3GN (n=6) 
and DDD (n=3); CKD-3 in 3 (18.8%) subjects with C3GN (n=2) and 
DDD (n=1); CKD-4 in 2 (12.5%) cases with DDD.
Conclusions: All children with C3G presented with SRNS with hema-
turia and hypertension. CR and PR were induced in 43.7% of patients, 
while progression to CKD2-4 was found in 87.5% of children with 
C3G. Effective anti-complement therapy is needed to prevent progres-
sion of C3G to CKD.
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P2-378 - Utilizing pharmacokinetic studies to optimize therapy in 
a child with C3 glomerulonephritis and nephrotic syndrome – a 
precision medicine approach
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Introduction: C3 glomerulonephritis (C3GN) is caused by comple-
ment alternative pathway dysregulation, has no definitive treatment and 
is characterized by progression to kidney failure. Terminal comple-
ment blockade has successfully been used, especially in patients with 
elevated C5b-9 levels.
Case Description: We describe a 6-year-old boy with C3GN, who 
presented with nephrotic syndrome, severe hypertension (4 anti-
hypertensive medications) and acute kidney injury. Complement 
C3 level was 0.12 g/L (normal 0.8-1.5) with pos C3NeF and ele-
vated C5b-9 levels (2135, normal <239ng/ml). Despite 6 months 
of treatment with steroid and MMF, he had ongoing nephrotic 
syndrome and worsening kidney function and was commenced 
on Eculizumab (standard dosing). Despite a further 6 months of 
therapy, he had persistent severe hypertension, nephrotic syn-
drome requiring weekly albumin/furosemide infusions and wors-
ening kidney function. Complement C3 levels remained low with 
elevated C5b-9 levels, suggesting sub-optimal terminal comple-
ment inhibition due to urinary loss. We confirmed sub-therapeutic 
plasma concentrations of eculizumab as free plasma eculizumab 
levels were low on day 7 (9, normal >99 ug/ml) and undetect-
able on days 10 and 14 post-infusion. Eculizumab was detected 
in urine, indicating urinary loss. Eculizumab frequency was sub-
sequently increased to weekly with MPA-AUC guided adjustment 
of MMF dosing. Since then, his kidney function, C5b-9 levels 
(297ng/ml) and nephrotic syndrome improved significantly, lead-
ing to the discontinuation of albumin/furosemide and anti-hyper-
tensive medications. With the improved kidney function, we were 
also able to initiate treatment with an ACE inhibitor. Despite very 
high doses of  CellceptTM and not being a rapid metabolizer, the 
patient has not achieved target MPA-AUC between 30-60 mg x 
hour/L. Due to several viral infections in the last 9 months, we 
have not optimized his dose further. Eculizumab and MMF have 
been well tolerated.
Discussion: Pharmacokinetic studies should be considered to individu-
alize treatment in C3GN patients with ongoing proteinuria who failed 
to respond to standard dosing.
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P2-379 - Treatment of IgA vasculitis with biopsy proven nephritis 
to improve midterm outcome remains unclear- a multicentre study 
of 1175 children
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Objectives: IgA Vasculitis Nephritis (IgAVN) is self-limiting in 
a large majority of cases but a proportion of affected children 
develop proteinuria and rarely worsening kidney function. Inter-
national guidelines recommend treatment with angiotensin con-
verting enzyme (ACE) inhibitors and corticosteroids in severe 
disease, whereas benefit of further immunosuppressive treatment 
is debated.
The aim of our study is to define treatment modalities that have an effect 
on outcome in a large cohort of children with biopsy-proven IgAVN.
Methods: Data were collected through a retrospective international 
survey from December 2020 to August 2021. Anonymised demo-
graphic and clinical data (including renal outcome data) were col-
lected from children (0-18 years of age) with typical symptoms of IgA 
vasculitis, kidney biopsy proven IgAVN and a minimal follow up of 
12 months.
Results: Data from 1160 patients were collected from 41 international 
paediatric nephrology centres. Median age at renal biopsy was 8.3 
years, 43 % female, median duration of follow up 3.7 years. 3.5% of 
the patients (3.5 %) had an estimated glomerular filtration rate (eGFR) 
below 30 ml/min/1.73m2 and 2.6 % needed renal replacement therapy 
at presentation, 95.2% had proteinuria, 61.8% within nephrotic range.
80.2% received treatment with ACE-inhibitors, 42.3% had intravenous 
steroids and long term oral steroid treatment and 38.4% oral steroid 
treatment alone. Additional drugs used included Mycophenolate 
mofetil (13.1%), Azathioprine (12.1%), Cyclophosphamide (17.1%), 
Calcineurin-inhibitors (10%), intravenous Immunoglobulins (0.6%), 
Rituximab (1%) and Anticoagulants (10.3%).
No benefit of any treatment given on eGFR or proteinuria in the 
medium term could be detected. Statistical analyses were limited by 
low numbers in the different subgroups.
Conclusion: This cohort is the largest study on children with biopsy 
proven IgAVN. Most centres followed the current treatment recom-
mendations for initial treatment, but additional treatment is variable. 
Potential benefits of immunosuppression on medium term outcome 
remains unclear.
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Background: IgA nephropathy in children has various clinical mani-
festations from asymptomatic to severe symptoms that can cause 
chronic kidney disease. Kidney biopsy is a gold standard for diag-
nosis by using Oxford classification 2016 with few studies about the 

correlation between clinical and pathology manifestations. This study 
aims to find the correlation between the presenting of symptoms and 
the severity of pathological findings at the time of diagnosis and during 
short-term follow-up.
Material and method: In this retrospective cohort study, 47 pedi-
atric patients who underwent renal biopsy from 2010 to 2021 in 
Thailand, were included. Oxford classification 2016 has been used 
to score patients’ pathology. Univariate and multivariate associa-
tions have been used for correlation between clinical and pathologic 
parameters.
Results: The most common clinical manifestations were microscopic 
hematuria and proteinuria. There were 68% of children with mesangial 
hypercellularity (M1), 42% with segmental glomerulosclerosis (S1), 
25% with moderate to severe crescent (C1/C2), 23% with endocapil-
lary hypercellularity (E1), and 14% with moderate to a severe tubular 
atrophy/interstitial fibrosis (T1/T2). Microscopic hematuria was strongly 
associated with mesangial hypercellularity (M1) OR 7.14 (95%CI 1.83 
– 27.88, p-value 0.005) and hypertension was strongly associated with 
segmental glomerulosclerosis (S1) adjusted OR 7.87 (95%CI 1.65 
– 37.59 P-value 0.01).There was no change of serum creatinine and 
estimated glomerular filtration rate at 6,12 and 24 months. Intensive 
treatment was used more in the patients with tubular atrophy/intersti-
tial fibrosis lesion on renal biopsy than other lesions from MEST-C 
scores OR 4.98 (95%CI 1.17-21.24, p-value 0.03). Furthermore, pulse 
methylprednisolone and cyclophosphamide were used in patients with 
crescentic lesions significantly than other lesions with OR 15.5 (95%CI 
3.16- 75.93, p-value 0.001) and OR 5.75 (95%CI 1.31-25.29, p-value 
0.021), respectively.
Conclusion: Tubular atrophy/interstitial fibrosis and crescent lesions 
were correlated to intensive treatment in short-term outcomes.
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Objectives: Angiotensin-converting enzyme inhibitors such as lisin-
opril have been widely used for childhood IgAN since the 2000s. 
In our previous randomized control trial, combination treatment 
including prednisolone (PSL) and mizoribine (MZB) with warfarin 
and dipyridamole may be better for severe childhood IgAN than the 
combination treatment including PSL and MZB without warfarin 
nor dipyridamole from the point of proteinuria remission. However, 
we should consider new combination therapy such as PSL, MZB, 
and lisinopril considering warfarin nephropathy and shortening the 
duration of PSL use.
Method: This cohort study included 84 patients with severe IgAN 
enrolled among 546 pediatric IgAN between 1977 and 2017 and 
divided into 2 groups, 70 patients who were treated with previous 
combination therapy or 14 patients with new combination therapy. A 
1:1 propensity score matching was performed to account for between-
group differences and 12 matched pairs were obtained.
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Results: In the comparison of the 12 matched pairs, the Kaplan-Meier 
analysis of proteinuria remission (uP/Cr < 0.15) showed that there was 
a significant difference in proteinuria remission rate between the groups 
(100% vs. 59.3% at 3 years, p=0.001). Furthermore, the patients with 
new treatment achieved significantly faster proteinuria remission than 
those with previous treatment (Median 2.4 vs 12 months, p=0.04). 
The median duration of PSL use was significantly shorter in the new 
treatment group (13 vs. 24 months, p< 0.0001). The median observa-
tion period was 4.9 and 4.5 years, and the percentage of patients with 
normal urine at the latest observation was significantly higher in the 
new treatment group (66.7% vs. 25.0%, p=0.04).
Conclusion: We confirmed the usefulness of a new combination treat-
ment with PSL, MZB, and lisinopril for severe childhood IgAN in 
achieving early proteinuria remission and shortening PSL use. Further 
investigations with the larger-scale and long-term outcomes will be 
needed.
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Introduction:  CD38+  cells that produce autoantibodies have an 
important role in chronic inflammation. Benfaremo et al. reported that 
 CD38+ cells are potential therapeutic targets in autoimmune diseases 
such as systemic lupus erythematosus (SLE) and primary Sjögren’s 
syndrome (pSS). By contrast, there have been few reports on the rela-
tionship between  CD38+ cells and kidney involvement associated with 
autoimmune diseases.
Materials & Methods: Peripheral blood  CD19+CD27+CD38+ cell 
counts were performed in seven children with childhood-onset col-
lagen diseases (SLE: two cases, pSS: four cases, sarcoidosis: one case) 
treated at the University of the Ryukyus Hospital between 2018 and 
2021. Flow cytometry data analysis was performed to identify B-cell 
subsets of peripheral blood mononuclear cells via their expression of 
cell surface markers (CD19, CD24, IgD, CD27, CD38). We compared 
the percentage of  CD38+ cells in patients with SLE and pSS with or 
without kidney involvement.
Results: The percentage of  CD19+CD27+CD38+  cells increased 
in one case of lupus nephritis class IV (ISN/RPS classification) 
and one case of pSS with nephrotic syndrome (35.3% and 22.9%, 
respectively). In lupus nephritis class IV patients, the percentage of 
 CD19+CD27+CD38+ cells decreased to 1.3% after initial treatment, 
and in pSS patients with nephrotic syndrome, the percentage decreased 
to 7.0% after initial treatment and to 2.0% after remission. However, 
one case of lupus nephritis class V without urinalysis abnormali-
ties, three cases of pSS without kidney involvement, and one case of 
sarcoidosis with kidney dysfunction refractory to treatment due to 
tubulointerstitial nephritis showed no increase in the percentage of 
 CD19+CD27+CD38+ cells.
Conclusion:  CD19+CD27+CD38+ cells might be associated with 
kidney involvement in childhood-onset SLE and pSS, which are auto-
immune diseases. The decrease in  CD19+CD27+CD38+ cells after 
treatment may help determine treatment efficacy and CD38 might be 
a therapeutic target in childhood-onset collagen diseases with kidney 
involvement.
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Background: Childhood lupus can involve multiple organs with kid-
ney being the most important organ determining long term prognosis.
Aims and Objectives: To study the clinicopathological profile of pedi-
atric lupus nephritis (LN) and assess treatment response / outcome.
Material and methods: Cross sectional observational study including 
children with biopsy proven LN.
Results: Total number= 60; female: male= 4:1; median age at 
diagnosis: 11 (IQR: 9 to 12) years. Median duration of follow up 
was 5.6 (IQR: 1.8 to 6.8). Most common extra-renal manifestations 
was mucocutaneous (58%) followed by hematological (47%). Fever 
(92%), rash (92%) and oedema (82%) were the commonest presenta-
tions. Most common biochemical parameter detected was proteinu-
ria; Median 1.4 (IQR 0.6 to 2.3) gm. At presentation Anti Nuclear 
Antibody was positive in all; C3 was low in 92% and C4 in 87%. 
Anti-phospholipid antibody was positive in 18%. On biopsy Class 
IV Lupus Nephritis was most common (70%; n=42 +3 had class IV 
+ V), Isolated Class V seen in 12% (n=7) and Class VI seen in one 
child. All children received steroids (pulse/oral). Mycophenolate 
Mofetil was given as induction agent in 72%. Rituximab was used in 
17% (n = 10) as a rescue agent and Tacrolimus was used in 1 child. 
Complete Response (CR) was seen in 72% (n=43) at 12 months. 
Median time to remission: 6 (IQR: 4 to 6.25) months. Incidence of 
Flares: 0.16/person year. Median time to first flare after achieving 
complete remission: 19 (IQR: 15 to 22) months. Outcomes at last 
follow up: CR 73%, partial responders 20 % and non-responders 7 
%. Mortality rate: 8 % (n=5; 2 had ESRD, and all died from serious 
infections).
Conclusion: Childhood LN remains a challenge with 8% mortality 
and over a quarter of children remaining partial or non responder at 
last follow up.

Glomerulonephritis (including vasculitides)

P2-385 - Development of a coated mini-tablet formulation for ipta-
copan and evaluating the acceptability, swallowability and palat-
ability of multiple mini-tablets in young children

Isabelle   Sessler1,2, Nicholas   Webb3, Philipp   Lustenberger3, 
Rama Sivasubramanian4, Giulio  Loforese3, Juliane Münch1,2, Hans-
Martin  Bosse1,2, Viviane  Klingmann1,2

1University Children’s Hospital Düsseldorf, General Pediatrics- Neo-
natology and Pediatric Cardiology, Düsseldorf, Germany
2Heinrich-Heine-University, Medical Faculty, Düsseldorf, Germany
3Novartis Pharma AG, Global Drug Development, Basel, Switzerland
4Novartis  Healthcare  Pvt.  Ltd, Global  Drug  Development, 
Hyderabad, India

Background: Iptacopan (LNP023) is an orally administered comple-
ment alternative pathway Factor B inhibitor under development in 
adults and children for the treatment of complement-mediated kidney 
diseases. Physicochemical properties of the compound create chal-
lenges for liquid formulation development and necessitate alternative 
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strategies. Coated mini-tablets represent an innovative approach to 
this challenge and have previously been demonstrated to be accept-
able to infants and children and allow flexible dosing (Klingmann, J 
Pediatr 2013).
Methods: The aim of this mini-tablet formulation study is to 
investigate the acceptability, swallowability and palatability of a 
high quantity of 2-mm diameter coated placebo mini-tablets com-
pared with a low quantity of 2.5-mm coated placebo mini-tablets 
in children aged 1 month to 6 years. This will allow selection 
of the optimal mini-tablet size for further development. Partici-
pants comprise 360 children (72 per age group: 36 per age group 
and dosing arm) residing/attending outpatient clinics at Univer-
sity Children’s Hospital Düsseldorf. The study is performed in 
five consecutive age groups (4–6 years, 2–<4 years, 1–<2 years, 
6–<12 months, 1–<6 months) each with two randomised paral-
lel arms receiving a high or low number of mini-tablets. Within 
each arm, the 2-mm and 2.5-mm mini-tablets will be compared in 
a randomised cross-over fashion. Acceptability, assessed by five 
scoring criteria for both swallowability and palatability, will be 
derived from a binary outcome score. Acceptability rates will be 
compared between the two regimens (high quantity of 2-mm vs. 
low quantity of 2.5-mm mini-tablets). Corresponding two-sided 
90% confidence intervals will be calculated for the averaged dif-
ference of acceptability rates.
Results and Conclusions: Over 185 children have been recruited 
since February-2022. No adverse events have occurred to date. Full 
results of the study will be presented at the meeting. Coated mini-
tablets are a suitable and promising innovative alternative formula-
tion for use in younger children.
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P2-387 - First nationwide survey of severe pediatric Henoch-Schön-
lein purpura nephritis in Japan -Age at kidney biopsy and NS per-
sisting for more than 3 months are predictors of kidney prognosis-

Chikako Terano1, Riku  Hamada2, Koichi  Nakanishi3, Kenji  Ishikura4

1Aichi Children’s Health and Medical Center, Department of Nephrol-
ogy, Aichi, Japan
2Tokyo  Metropolitan  Children’s  Medical  Center, Depart-
ment of Nephrology and Rheumatology, Tokyo, Japan
3Graduate School of Medicine- University of the Ryukyus, Depart-
ment of Child Health and Welfare Pediatrics, Okinawa, Japan
4Kitasato University School of Medicine, Department of Pediatrics, 
Kanagawa, Japan

Introduction: In children with Henoch–Schönlein purpura nephritis 
(HSPN), nephrotic syndrome (NS) persistence for ≥3 months has 
been reported to be a poor prognosis. This nationwide cohort study 
of severe pediatric HSPN in Japan investigated prognostic factors 
for HSPN.
Material & Methods: Overall, 476 questionnaires were collected 
from 98 institutions (response rate, 89%) for children aged 1–15 
years with biopsy-proven HSPN between 2013 and 2015. Included 
patients received prednisolone plus immunosuppressants and had 
>2 years of follow-up records. Poor prognosis comprised kid-
ney dysfunction (estimated glomerular filtration rate <80 mL/
min/1.73  m2) or residual proteinuria (urinary total protein/cre-
atinine ≥0.2 g/g creatinine) at the last observation. Patients were 
divided into three groups: NS (albumin <3.0 g/dL) persistence 
for ≥3 months (NS ≥3 m), NS persistence for <3 months (NS <3 
m), and non-NS.

Results: We analyzed 273 patients (median observation period, 69 
months; interquartile range, 52–81). NS ≥3 m, NS <3 m, and non-
NS groups comprised 46, 59, and 168 cases, respectively (21, 38, 
and 98 boys); median ages at kidney biopsy (KBx) were 6.7, 7.0, and 
7.3 years; kidney dysfunction at KBx was observed in seven, 11, and 
eight patients; 14, four, and 22 patients had poor prognosis. Kidney 
pathology showed International Study of Kidney Disease in Children 
(ISKDC) grade 2–3a/3b–5 in 15 and 31 patients (NS ≥3 m), 24 and 31 
patients (NS <3 m), and 83 and 83 patients (non-NS). Age (odds ratio, 
1.014 [confidence interval, 1.004–1.024]) and NS ≥3 m (versus non-
NS) (odds ratio, 3.537 [confidence interval, 1.507–8.298]) constituted 
risk factors for poor prognosis after adjustment for kidney dysfunction 
and kidney histology.
Discussion: Patients with NS persistence for ≥3 months exhibited 
poor prognosis and may require risk-based management. ISKDC clas-
sification findings were not associated with prognosis. Relationships 
with other pathological classifications (e.g., Oxford) require further 
investigation.
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P2-388 - Kidney outcome in an international cohort of children and 
adolescents with lupus nephritis

Chiara De  Mutiis1, Kjell Tullus2

1Maggiore hospital, Pediatric department, Bologna, Italy
2Great Ormond Street Hospital for Children NHS Foundation Trust, 
Paediatric Nephrology, London, United Kingdom

Introduction: Children with lupus nephritis (LN) have higher risk 
for end stage renal disease and higher mortality compared with age-
matched healthy children. We present kidney outcome of an interna-
tional cohort of children with LN.
Material and methods: 382 patients (≤18 years old) with LN class ≥ 
III diagnosed and treated in the last 10 years in 23 international cent-
ers were studied up to 24 months of follow-up. We defined complete 
remission as urine-protein-creatinine ratio ≤ 0.2 mg/mg and eGFR 
≥90 ml/min/1.73m2 or serum creatinine increase less than 15%. Par-
tial remission was defined as urine-protein-creatinine ratio < 2 mg/
mg or a 50% reduction if UPCR ≥ 2 at baseline and eGFR ≥90 ml/
min/1.73m2 or serum creatinine increase less than 25%. Stable remis-
sion was considered as the persistence of complete remission from 
 6th months to  24th months of follow up and assessed in a subgroup 
of 351 patients.
Results: 57% and 34% of patients achieved complete and partial 
remission at 24-month follow-up, respectively (Figure 1). Only 25.4% 
maintained stable remission. The reasons why patients didn’t achieved 
stable remission were eGFR < 90 ml/min/1.73m2 in 16.8%-30.5% of 
cases, increased serum creatinine in 6.8%-13.1% and urine-protein-cre-
atinine ratio > 0.2 mg/mg in 29.3%-45.6%. Patients with biopsy class 
III achieved complete remission more often than other biopsy classes.
Complement 3, serum creatinine, urea and biopsy class at diagnosis 
were predictive parameters of stable renal remission.
No difference in achieving stable remission was found between chil-
dren who received mycophenolate or cyclophosphamide as induction 
treatment.
Conclusions: In our cohort the rate of stable complete remission in 
patients with LN is still low. Severe kidney involvement at diagnosis 
was the most important risk factor for not achieving stable remission 
while no difference were found between induction treatments. Ran-
domized treatment trials in children with LN are needed to improve 
kidney outcome.
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P2-389 - A girl with lupus nephritis complicated with infectious 
pneumonia

Shaoru  Huang1, Xiaojing  Nie1, Juan  Huang1, Zheng  Li1, Zihua Yu2

1Dongfang Hospital- Fuzong Clinical Medical College- Fujian Medi-
cal University, Department of Pediatrics, Fuzhou, China
2Fujian Children’s Hospital- College of Clinical Medicine for Obstet-
rics & Gynecology and Pediatrics- Fujian Medical University, Depart-
ment of Nephrology- Rheumatology and Immunology, Fuzhou, China

Introduction: The incidence of infectious pneumonia was approxi-
mately 30% in patients with systemic lupus erythematosus (SLE). It is 
difficult to distinguish between infectious pneumonia and interstitial 
lung disease associated with systemic lupus erythematosus (SLE).
Materials and Methods: The clinical data of a girl with SLE and 
lupus nephritis (LN), 13 years old, was collected. She was admitted for 
"chest pain for half a day". Her chest high-resolution computed tomog-
raphy (HRCT) and a lung biopsy were performed. Her metagenomic 
next-generation sequencing (mNGS) of bronchoalveolar lavage fluid 
(BLAF) were also performed.
Results: The patient’s renal pathology was consistent with LN of 
Class IV (A/C). Her SLEDAI-2000 score was 18 points. Her chest 
HRCT revealed multiple patchy nodular increased density shadows 
in the right lung. Her right lung biopsy pathology showed fibrin 
exudates and neutrophils in alveolar space. The copies of DNA of 
mycoplasma pneumoniae in BLAF were 3.97 ×  104. Her mNGS of 
BLAF showed that the number of sequences of nocardia was 5335, 
mycoplasma pneumoniae 6 and pneumocystis jirovecii 2. She was 
diagnosed with LN complicated with infectious pneumonia, who 
was treated with cefoperazone sodium sulbactam sodium, ceftri-
axone, compound sulfamethoxazole, azithromycin and fluconazole. 
Her symptoms improved with the above treatments for two months. 
After one month of follow-up, her pneumonia was cured and SLE-
DAI-2000 score was decreased to 8 points.
Conclusions: Both lung biopsy pathology examination and mNGS of 
BLAF can distinguish between infectious pneumonia and interstitial 
lung disease associated with SLE.
Keywords: lupus nephritis, pneumonia, child, lung biopsy, metagen-
omic next-generation sequencing
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P2-390 - Clinical and pathological features in IgA Nephropathy 
Patients with repeated renal Biopsy

Liping  Rong1, Lizhi  Chen1, Junyang  Wu2, Junjie  Lan3, Chang  Chen2, 
Dongxin  An2, Qianlan  Zhao2, Xiaoyun  Jiang1, Shuhan  Zeng4

1The First Affiliated Hospital of Sun Yat-sen University, Depart-
ment of Pediatrics, Guangzhou, China
2Sun Yat-sen University, Zhongshan School of Medicine, Guangzhou, 
China
3Sun Yat-sen University, School of Nursing, Guangzhou, China
4The First Affiliated Hospital of Sun Yat-sen University, Depart-
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Objective: To investigate the clinical and pathological features of IgA 
nephropathy ( IgAN) in pediatric patients underwent repeated renal 
biopsy
Methods: A total of 26 IgAN pediatric patients between 2 to 18 years 
old who underwent repeated renal biopsy in the First Affiliated Hospi-
tal of Sun Yat-sen University from 2003 to 2020 were collected.
Results: (1) General information and clinical indicators: repeat renal 
biopsy was performed in 21 males and 5 females. There were mainly 
three indications for repeated renal biopsy as following: evaluation for 
the efficacy of immunosuppressive therapy (22/26); Renal function 
deterioration (1/26); use of calcineurin inhibitors for more than 2 years 
(1/26) and increased proteinuria (2/26). The median interval between 
the two renal biopsies was 8 months.84% patients were administered 
with Methylprednisolone and(or) cyclophosphamide pulse therapy. 
The patients mostly had 24-hour quantitative urine protein ( 24h TP) 
positive continuously， increased 24h TP or serum creatinine within 3 
months.(2) Pathological indexes: due to > 80% of the enrolled patients 
were evaluated for immunosuppressive therapy, the proportion with 
S/T，were significantly decreased in repeated renal biopsy. The time 
interval was not long enough to observed changes of chronic lesions, 
which were not so significant on repeated renal biopsy. (3) For patients 
with repeated renal biopsy due to decreased renal function or elevated 
proteinuria, immunosuppressive therapy was enhanced after the second 
renal biopsy compared with the first renal biopsy. (4) Patients under-
went repeated renal biopsy did not had increased risk of complications, 
such as bleeding or infection etc.
Conclusion: repeated renal biopsy is relatively safe and it can be con-
sidered if serum creatinine increased in a short period or 24h TP is 
not in remission continuously as well as for efficacy-evaluation for 
immunosuppressive therapy. Methylprednisolone and cyclophospha-
mide therapy made benefit in children by reducing acute lesions in 
pediatric patients with IgAN

Glomerulonephritis (including vasculitides)

P2-392 - Macrophage colony-stimulating factor: a novel biomarker 
for pediatric lupus nephritis?

Hongjie  Zhuang1, Zhilang   Lin1, Shuhan   Zeng1, Lizhi   Chen1,   
Xiaoyun Jiang1
1The  First  Affiliated  Hospital-  Sun  Yat-sen  University, Depart-
ment of Pediatric Nephrology and Rheumatology, Guangzhou, China

Objectives: Overexpress of monocyte/macrophage-associated 
cytokines are increasingly recognized in lupus nephritis (LN). How-
ever, the intrinsic connection between serum M-CSF (sM-CSF) and 
pediatric LN remains to be clarified. Here, we explored clinical values 
of sM-CSF for monitoring of disease activity in children with LN.
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Methods: 116 children with LN, who were hospitalized in the Pediatric 
Nephrology and Rheumatology Department of the First Affiliated Hos-
pital, Sun Yat-sen University from September, 2014 to December, 2019 
were enrolled in the case group in this retrospective study. Another 22 
healthy children were enrolled as the control group. Enzyme linked 
immunosorbent assay was used to measure sM-CSF levels, and receiver 
operating characteristic (ROC) curve was used to analyze the value 
of sM-CSF and anti-dsDNA antibody levels in predicting LN disease 
activity. Spearman correlation analysis was performed to study the cor-
relation of the sM-CSF levels with their laboratory indexes.
Results: The level of sM-CSF was significantly increased in the LN 
group rather than the control group. The LN group was classified into 
mild activity group (n=62) and moderate or severe activity group 
(n=54) according to SLEDAI-2000 score. As shown, moderate or 
severe activity group had higher levels of sM-CSF. The ROC curve 
analysis showed that the combination of sM-CSF and anti-dsDNA 
antibody had larger area under the ROC curve of 0.821 (95%CI: 
0.741~0.901) to predict moderate and severe activity in children with 
LN rather than sM-CSF or anti-dsDNA alone. Correlation analysis 
showed that sM-CSF was positively correlated with anti-dsDNA anti-
body, anti-nuclear antibody, serum IgG and SLEDAI score, and nega-
tively correlated with complement C3 and C4.
Conclusions: The level of sM-CSF was increased in children with LN, 
which was related with LN disease activity. M-CSF may be considered 
as a potential and promising marker to evaluate kidney disease activity 
in children with LN.

Background and aim: Immunoglobulin A nephropathy (IgAN) is the 
most common forms of primary glomerulonephritis in children. We 
aim to explore potential biomarkers and risk factors in IgAN children 
by metabolomic study.
Methods and results: Untargeted metabolomics analysis were 
performed on serum samples derived from IgAN children before 
and after treatments and controls. To further verify the role of 
hyperuricemia in IgAN children, a retrospectively study was 
conducted on the clinical and pathological data of IgAN children 
in past 15 years. The results of serum metabolites study showed 
that the levels of serum xanthosine (the precursor substance 
of serum uric acid (SUA)) were closely related to outcome of 
IgAN, and KEGG analyses showed that differential metabolites 
were significantly enriched in purine metabolism. Furthermore, 
the retrospectively analyses of 252 IgAN children also showed 
that IgAN children with hyperuricemia have poor renal func-
tion and worse renal pathology. Multivariate logistic regression 
analysis showed that body mass index, serum creatinine, low 
eGFR, Lee’s grade III and crescents were risk factors of hyper-
uricemia in IgAN children. Multiple linear regression analysis 
found that high level of SUA was the risk factor affecting the 
progression of IgAN children.
Conclusions: We perform a dynamic metabolomics study for the first 
time to reveal that the level of SUA is closely related to the progres-
sion of IgAN children. Then the retrospective analyses also confirm 
that hyperuricemia is the risk factor for the poor renal outcome. 
Combined administration of urate-lowering therapy may help delay 
the progression of IgAN in children.
Keywords: immunoglobulin A Nephropathy; metabonomics; hyper-
uricemia; children; progression
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P2-394 - Uric acid promote renal fibrosis in children with IgA 
nephropathy via PI3K-Akt-mTOR signaling pathway

Xiaohong  Zheng1, Yuanyuan   Xu1, Ying   Mo1,  Xiaoyun  Jiang1, 
Hongjie  Zhuang1

1The First Affiliated Hospital of Sun Yat⁃sen University- Guang-
zhou- China, Department of Pediatric Nephrology and Rheumatology, 
Guangzhou, China

Aim: Hyperuricemia is correlated with the progression of Immuno-
globulin A nephropathy (IgAN) in children. We aim to explore the 
mechanism of uric acid promoting renal fibrosis in Children with IgAN.
Methods: The 173 IgAN children diagnosed in the Department of 
Pediatric Nephrology and Rheumatology of the First Affiliated Hos-
pital of Sun Yat-sen University from Jan. 2006 to Dec. 2021 were 
included and divided into hyperuricemia group (n=53) and non-
hyperuricemia group (n= 120). The clinical and pathological correla-
tions of the two groups were analyzed and the Kaplan-meier analy-
sis were performed. The expression levels of p-RPS6、α-SMA and 
E-cadherin in kidney samples (22 in hyperuricemia group and 22 in 
non-hyperuricemia group) were detected by immunohistochemistry.
Results: The Kaplan-meier analysis showed that the cumulative 
renal survival rate was significant decreased in IgAN children 
with hyperuricemia (P<0.05). Compared to the non-hyperurice-
mia group, the expression levels of p-RPS6 and α-SMA were sig-
nificantly higher and the levels of E-cadherin were significantly 
lower in hyperuricemia group (all P<0.01). The level of eGFR 
was negatively correlated with the expression level of p-RPS6 
in renal sample of children with IgAN (r=-0.526, P<0.01). The 
expression levels of p-RPS6 (r=0.381,  P<0.05) and α-SMA 
(r=0.302, P<0.05) were both positively correlated with the Lee’s 

Glomerulonephritis (including vasculitides)

P2-393 - Hhyperuricemia is correlated with the progression of IgA 
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pathological grade in children with IgAN, and the expression level 
of E-cadherin was negatively correlated with the Lee’s pathologi-
cal grade (r=-0.386, P<0.01).
Conclusions: Hyperuricemia is an important risk factor for poor 
renal outcome in children with IgAN. The PI3K-Akt-mTOR signal-
ing pathway was overactivated in IgAN children with hyperurice-
mia, which may play an important role in the progression of renal 
fibrosis in children with IgAN promoted by hyperuricemia.
Keywords: Hyperuricemia; Immunoglobulin A nephropathy; renal 
fibrosis; PI3K-Akt-mTOR; children
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P2-395 - Preparedness to transition to adult care in pediatric 
kidney transplant recipients at a high volume, urban transplant 
center.

Kaushalendra  Amatya1, Christy   Petyak1, Sarah  Yuhas-Schiltz1, 
Asha  Moudgil1

1Children’s National Hospital, Nephrology and Cardiology, Washing-
ton, USA

Introduction: Inadequate transition readiness from pediatric to adult 
care is associated with poor outcomes, including loss of transplant and 
initiation of or return to dialysis. Graft failure rate is reported to range 
from 30% to 35% among renal transplant youth after transition to adult 
providers. It is important to assess and support transition preparedness 
as a part of health care management in pediatric patients from pre- or 
early teen years.
Methods: Participants were 72 post-kidney transplant patients aged 12 
years and up followed at a major pediatric hospital. Mean age at participa-
tion was 18.6 years and mean age at transplant was 12.6 years. Patients 
were assigned to one of four phases of transition readiness based on clini-
cal interviews on developmentally appropriate engagement in healthcare 
management. 26 patients were also administered the STARx Question-
naire and the Readiness for Transition to Adult Care Assessment Tool.
Results: At two years of start of the program, 8 patients (11%) were 
assigned to Phase 1, 15 patients (21%) to Phase 2, 15 patients (21%) to 
Phase 3, and 34 patients  (47%)  to Phase 4. 15/72  (44%) patients 
assigned to Phase were transitioned to adult providers. On the STARx 
Questionnaire, patients reported lowest average scores on asking pro-
viders about medical care (mean= 2.9 on a scale of 1-5) and using 
internet, books, or other guides to learn more about illness (mean= 
2.6). The average score for preparedness for transition was 6.8 (0-10 
scale) and for confidence in transition success was 6.4(0-10 scale).
Conclusions: Establishing and implementing a transition program is 
feasible as well as helpful to identify and support patients struggling 
with developmentally appropriate healthcare engagement. Patients may 
benefit from improving communication with providers and learning 
about illness from different resources.
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P2-396 - Moving the Needle: A Quality Improvement Interven-
tion to Improve Transition of Care Discussion with Adolescent and 
Young Adult Patients with Kidney Disease

Sabina Kennedy1, Loretta   Galasso2, Tonya   Bennett3, Stella   Shin1, 
Roshan  George1

1Emory+Children’s Healthcare of Atlanta, Department of Pediat-
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cess Improvement Specialist, Atlanta, USA
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Background and objective: Studies reveal that adolescent and young 
adult (AYA) patients with chronic disease experience poor long-term 
outcomes during transition from pediatric to adult healthcare. Planned 
transition helps alleviate AYA patient and caregiver anxiety as well as 
improve retention in care and outcomes. We instituted a quality improve-
ment (QI) project to plan transition of AYA patients. We aimed to increase 
documentation of standardized transition related discussion in electronic 
medical records (EMR) of 17-21-year-old AYA followed in our pediatric 
nephrology clinic from <5% to >50% over a 9-month period.
Methods: The effort was led by a nephrologist, along with EMR spe-
cialists. Several initiatives were implemented, starting with increasing 
provider awareness, development of a transition planning EMR smart-
phrase, reminder signage posted in clinic, weekly review of provider 
EMR smart-phrase compliance, as well as stakeholder perspective from 
clinic personnel.
Results: Transition readiness discussion and documentation improved 
from <5% (December 2020) to overall 52% (January-September 2021).

Conclusion: Providers showed high interest in standardizing the pedi-
atric to adult transition process, including documentation and planning 
of services for AYA transition. We noted that simply having a transi-
tion planning EMR smart-phrase increased discussion of transition, 
but external prompts were needed to remind providers to utilize the 
smart-phrase. We thus developed a “Transition” best practice alert in 
the EMR that is embedded within the provider workflow, and we will 
continue to monitor sustenance of the new process.
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P2-397 - What are the psychosocial factors influencing access to 
kidney transplantation and transplant outcomes for children? A 
Systematic Literature Review
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1Great Ormond Street Hospital for Children NHS Foundation Trust, 
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3Great  Ormond  Street  Hospital  for  Children  NHS  Founda-
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Introduction: Although kidney transplantation is often seen as the 
gold standard treatment for children and young people (CYP) with 
stage 5 Chronic Kidney Disease (CKD5), psychosocial factors have 
been cited as a barrier to accessing one. It is not clear what these fac-
tors are.
This study, through a systematic literature review, explores the breadth 
of psychological and social factors that delay or facilitate access to 
kidney transplantation for CYP with CKD5. This includes factors that 
influence kidney transplantation outcomes and factors deemed impor-
tant to the quality of life of patient families.
Material and methods: We included peer-reviewed primary data from 
quantitative, qualitative and mixed-method studies. Medline, PsycInfo, 
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CINAHL and Web of Science were searched for papers published in 
English between January 1964 and September 2020.
Results: Once duplicates were removed, a total of 6235 studies were 
retrieved through database searches, handsearching references and 
consulting experts in the area. Fifty-seven studies remained after full-
text screening against inclusion criteria. There were 46 quantitative, 8 
qualitative and 3 mixed-method studies. Factors influencing access to 
transplantation included maternal education, social support network 
and therapy nonadherence. Race, socioeconomic status and geographic 
remoteness were often cited as contributory factors. Although fac-
tors such as anxiety, depression and avoidant coping strategies were 
described in the literature in relation to patient family experience and 
wellbeing, there was limited evidence linking these with accessibility 
to, or outcomes of, paediatric kidney transplantation.
Conclusions: Longitudinal and prospective studies are needed to fully 
assess the relationship between psychological factors and the relation-
ship with social factors and a CYP’s subsequent access to, or outcomes 
after, kidney transplantation.

Transition to adult care (and other psychosocial issues)

P2-398 - Emotional and behavioural function of children with 
chronic kidney disease

Campbell   Drohan1,2,  Siah  Kim1,3, Anita  Van   Zwieten1,3, 
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Background:  Chronic kidney disease (CKD) is associated with 
neurodevelopmental changes and poorer long-term neurocognitive 
outcomes in children. Despite the importance of psychosocial devel-
opment in childhood, few studies have comprehensively assessed 
emotional-behavioural functioning in children with CKD.
Methods: We included 53 participants (aged 6-18 years) with CKD 
stages 1-5 (n=27), on dialysis (n=3) or with functioning kidney trans-
plant (n=23) from three centres in Australia from 2015-2019. The 
Behaviour Assessment System for Children,  2nd edition (BASC-2) 
was used to assess children’s psychosocial development in four areas: 
externalising problems (hyperactivity, aggression, and conduct prob-
lems), internalising problems (anxiety, depression, and somatisation), 
behavioural symptoms (atypicality, withdrawal, and attention prob-
lems) and adaptive skills (social skills, leadership, activities of daily 
living, functional adaptation, and adaptability).

Results: Participants’ median scores on the BASC-2 Parent Report 
Scale (PRS) fell within the normal range for all domains assessed, 
except for somatisation which fell in the “at risk” range. However, 
an increased proportion of children with CKDwere in the “at risk” 
range for depression (22%), somatisation (24%), internalising symp-
toms (20%), withdrawal (20%), attention difficulties (18%), social 
skills (24%), leadership (24%) and activities of daily living (26%). 
Additionally, there was an increased proportion of children in the 
“clinically significant” range for all domains except leadership and 
adaptive skills.
Conclusions: Although children with CKD on average have behav-
ioural scores within the normal range, there is a higher propor-
tion of children who demonstrate, or are at risk for, psychosocial 
issues, particularly in the areas of adaptive skills and internalising 
problems.

Transition to adult care (and other psychosocial issues)

P2-399 - Estimated glomerular filtration rate in adolescents tran-
sitioning to adult care: two new equations and related calculators

Elena  Kulakova1, Tatjana   Nastausheva1, Tatjana   Zvyagina2, 
Inna  Kondratjeva1

1N.N. Burdenko Voronezh State Medical University, Hospital Pediat-
rics, Voronezh, Russian Federation
2Voronezh  Regional  Children’s  Clinical  Hospital  №1, Nephrol-
ogy named after V.P. Sitnikova, Voronezh, Russian Federation

Estimation of glomerular filtration rate (GFR) during the tran-
sition to adult care must be conducted using the best available 
tools. The Schwartz bedside equation underestimates and the 
CKD-EPI overestimates GFR in adolescents and young adults. 
Several equations have been developed to solve this problem. The 
most recent are the CKiD under 25 (CKiDU25) and European 
Kidney Function Consortium (EKFC) equations. The purpose of 
our study was to compare these equations and related calculators 
for GFR estimation in adolescents.
Methods: We estimated GFR based on creatinine using the EKFC 
calculator (https://www.chuliege.be/jcms/c2_23005146/nl/nephrolo-
gie/ documents-pour-les-professionnels-de-la-sante) and CKiDU25 
calculator (https://ckid-gfrcalculator.shinyapps.io/eGFR/) in 287 sev-
enteen-year old patients (47.4% females) with CKD or/and AKD with-
out AKI who were hospitalized at the Voronezh Regional Children’s 
Clinical Hospital. The absolute difference was calculated by subtracting 
CKiDU25 values from EKFC values. The results were presented as a 
median and interquartile range [IQR].
Results: The median eGFR values for males using the Schwartz 
bedside, age-dependent CKiDU25, and EKFC were 82 [72–91], 
100 [87–111], and 93 [82–106] mL/min/1.73m2, respectively, 
and those for females were 98 [85–110], 98 [85–109], and 104 
[87–110] mL/min/1.73m2. The median absolute difference between 
EKFC and CKiDU25 in males was -6,7 [(-9.5)– (-3.7)], and that for 
females was 2.7 [(-0.3)–5.9] mL/min/1.73m2. Only 27 adolescents 
(9.4%) needed to reclassify their KDIGO GFR categories when 
switching from one equation to another. The CKiDU25 calculator 
estimates GFR, but also provides the interquartile range of the 
estimated GFR. The EKFC does not require height measurements, 
and EKFC values in 286 patients (99.7%) were less than the third 
 (75th) quartile of the CKiDU25 estimation, which makes the EKFC 
useful screening tool.
Conclusions: GFR estimation using the interquartile range (provided 
by CKiDU25 calculator) opens new perspectives on eGFR and helps 
understand estimation limitations. EKFC is a useful tool for screening 
CKD in adolescents.
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Transition to adult care (and other psychosocial issues)

P2-400 - Psycho-social impact of chronic renal failure on Tunisian 
children and adolescents: Study of 10 cases

Sameh Mabrouk1, Rouaa  manaa2, Selsabil  Nouir1, Safa  Hannachi1, 
fadwa   majdoub1, houda   ajmi1, jalel   chemli1, noura   zouari1, 
saoussen  abroug1

1university hospital Sahloul, pediatric nephrology, sousse, Tunisia
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Introduction: Experiencing chronic somatic health issues can have 
serious consequences on children’s mental and psychosocial health 
and impact their psychic development.
Objective: Assessing the impact of chronic renal failure on the chil-
dren’s mental health.
Methods: A descriptive cross-sectional study of children with chronic 
renal failure admitted to department of pediatric nephrology at Sahl-
oul University Hospital (Sousse-Tunisia) from October to December 
2021. We used the child depression inventory (CDI) and the strengths 
and difficulties questionnaire (SDQ) for parents to assess the social, 
behavioral, and emotional functioning of children.
Results: Our study involved 10 patients aged between 7 and 16, the 
average age was 12 years old, with a sex ratio of 0.6. 40% were middle 
school students; 40% were enrolled in primary school and 20% were 
students who dropped out after the diagnosis of their disease. The mean 
age at disease onset was 9 years and the mean duration of evolution was 
5 years. 80% were on hemodialysis.The CDI scores ranged between 
8 and 20 with two patients (20%) having scores above the threshold of 
19. A psychiatric disorder according to DSM5 criteria was found in 
70% of cases. SDQ scores ranged from 16 to 28, with abnormal scores 
in 80% of cases (>17) indicating severe socio-emotional difficulties. 
There was a significant association between age at the onset of disease 
and the SDQ score (p=0.035).
Conclusion: The impact of chronic kidney failure on children’s men-
tal health is significant. Early detection of psychological disorders is 
essential, to promote the well-being of these children and offer services 
that meet their needs.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-402 - A case of topiramate-associated hypokalemia in a with as 
yet undiagnosed Gitelman syndrome.

Steve Balgobin1, Mathieu  Lemaire1, Damien  Noone1, Licht  Christoph1

1The Hospital  for Sick Children, Paediatric Nephrology, Toronto, 
Canada

We report a case of a 19-month old boy with epilepsy, infantile spasms, 
and global developmental delay who presented with isolated hypoka-
lemia routine labs. His seizure disorders were managed with keppra, 
clobazam, and topiramate. His potassium had been largely normal over 
the course of his life (3.4-5.0 mM), though low once in the context of 
illness (2.4mM), until a dose increase in topiramate to help control 
seizures at 16 months of age. Though not present initially, repeated 
lab work demonstrated mild hypomagnesemia and metabolic acido-
sis. Urine studies demonstrated an inappropriately alkalotic pH with 
a positive urine anion gap, suggestive of a mild renal tubular acidosis.
Topiramate associated with proximal and distal tubular dysfunction, 
and the pathophysiology of this will be reviewed here. Our patient was 
treated with potassium citrate supplementation, which provided rapid 
correction of hypokalemia, as well as magnesium supplementation, 

correcting the hypomagnesemia. Furthermore, his topiramate was 
gradually weaned off.
During his hospitalization, he was also noted to have poor weight 
gain over several months, as well as several subtle dysmorphisms. 
He was the product of a consanguineous union and prior gene panel 
for infantile epilepsy did not identify a cause for his seizures. As 
such, trio-whole exome sequencing was performed and demon-
strated a homozygous frameshift mutation in the SLC12A3 gene, 
with each parent carrying one copy of the mutation. He was 
therefore diagnosed with Gitelman syndrome. No mutations were 
identified that explained his seizure disorder. While it is rare for 
Gitelman syndrome to present under the age of 6, it is possible 
that our patient’s presentation was exacerbated by topiramate. In 
fact, KDIGO consensus guidelines expressly discourage topiramate 
use in the setting of Gitelman syndrome, though to the best of our 
knowledge, the potential adverse outcomes of this have not been 
demonstrated in the literature until now.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-403 - cystinosis revealed by metabolic alcalosis : case report

Mounia Boutaba1, haddad karima  haddad1, lilia  refsi1, asma  chairi1

1CHU neffisa hamoud ex parnet, Pédiatrie, Alger, Algeria

Background: Cystinosis is a rare autosomal recessive lysosomal 
disease,signs are secondary to accumulation of cystine crystals in vari-
ous organs including kidneys, eyes, liver and brain. Infantil cystinosis 
is being the most frequent form, it is associated with failure to thrive, 
recurent episodes of dehydration and fonconi syndrome with hypophos-
phatemia, severe metabolic acidosis, rickets and visual impairment, it 
can lead to renal failure and blindness
Method: We report a case of 3 year old boy, followed up since age of 
one year for Bartter syndrome
Results:  3year and 6 month old boy, reffered for follow up of 
bartter syndrome case diagnosed at the age of one year, history 
of parental consanguinity, full term of terun event full pregnancy 
and normal delivary, birth weight 3.5 kg and normal APGAR 
score, Frequent admissions since the age of 3 month for dehydra-
tion. At the age of one year he was admitted in pediatric hospital 
for severe malnutrition, polyuria, polydipsia, hyponatremia sodium 
125 meq/l, hypokaliemia 2 meq/l, hypochloremia 80 meq/l, normal 
calcium and phosphorus, metabolic alcalosis ph 7.5 hco3 28 meq/l, 
high renine 75 mg/ml and high aldosterone 780mg/dl. Urine analy-
sis was negative to blood, protein,and glucose, no rickets signs 
and renal fonction was normal, so diagnosed and treated as case 
of Bartter syndrome
At the age of 3 year, the child was reffered to our hospital for rickets. 
He has severe malnutrition and corneal cystine crystals detected on 
ophtalmologic examination
Conclusion: Cystinosisis a rare disease, diagnosed ussually as Fonconi 
syndrome with matabolic acidosis, rare cases are Bartter syndrom like 
with hypochlormic metabolic alcalosis wich can lead to late diagnosis

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-404 - Secondary pseudohypoaldosteronism associated with uri-
nary tract infection and cytomegalovirus infection in two infants

Yue Du1
1Shengjing hospital of China Medical University, Pediatric nephrol-
ogy department, Shenyang City, China
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Aim: Secondary pseudohypoaldosteronism (sPHA)also named tran-
sient pseudohypoaldosteronism is a life-threatening condition in 
infancy. To improve awareness of this condition, we present 2 cases to 
highlight the clinical features of sPHA.
Methods: The authors retrospectively reviewed the clinical data, treat-
ment and prognosis of 2 infants with sPHA associated with urinary 
tract infection, urinary tract malformations and cytomegalovirus infec-
tion admitted to our hospital.
Results: Both cases were male and diagnosed at 4 months of life with 
sPHA. Both cases developed transient aldosterone resistance. Cardiac 
arrest occurred in 1 case.
Conclusion: After appropriate treatment, sPHA achieved a complete 
remission in both cases. Cytomegalovirus may be involved in the 
pathogenesis of sPHA.
Keywords:  pseudohypoaldosteronism;mineralocor t icoid 
resistance;tubulopathy;urinary tract malformation;cytomegalovirus

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-406 - Presence of renal giant mitochondria as an early diagnos-
tic sign in a case of Fanconi syndrome with asymptomatic MODY1

Yuko Fujii1, Hideki  Matsumura1, Satoshi  Yamazaki1, Tomoko  Tanaka1, 
Akihiko  Shirasu2, Hyogo  Nakakura3, Kei  Murayama4, Akira  Ahida1
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Japan
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3Amanokawa Hospital, Pediatrics, Hirakata, Japan
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Introduction: Maturity-onset diabetes of the young 1 (MODY1) is 
characterized by macrosomia and transient hypoglycemia in neonates, 
in addition to diabetes mellitus (DM). Only patients with MODY1 
harboring p.R63W are sure to develop Fanconi syndrome (MODY1/
FRTS), and patients with the other MODY1 mutations are not. Here 
we report the successful diagnosis of MODY1 in a patient harboring 
p.R63W before confirmation of DM-related hyperglycemia by blood 
test, alerted to the presence of abnormal mitochondria in a kidney 
biopsy specimen revealed by electron microscopy.
Case report:  The patient was born at 39 weeks of gestation 
with macrosomia, elevated levels of liver enzymes, and tran-
sient hypoglycemia. At three years of age, he underwent a urine 
dipstick test, which revealed proteinuria. He was referred to our 
hospital, and further laboratory investigations revealed metabolic 
acidosis, renal dysfunction (estimated GFR 57 mL/min/1.73 m²), 
hypouricemia, proteinuria, aminoaciduria, and glycosuria. On 
this basis, we diagnosed him as having Fanconi syndrome and 
performed percutaneous renal biopsy. Light microscopy revealed 
no evidence of proximal tubule disorder, but electron micros-
copy demonstrated mitochondria with disordered cristae in glo-
merular podocytes and giant mitochondria in proximal tubules. 
Mitochondrial nephropathy was suspected, and the patient’s skin 
fibroblasts grown on galactose medium showed a decreased oxy-
gen consumption rate suggestive of mitochondrial dysfunction. 
Therefore, genetic testing was performed and a HNF4A  gene 
mutation (c.187C>T; p.R63W) was detected. At the time of 
MODY1/FRTS confirmation, the patient had not developed DM.
Discussion: A few previous reports have suggested that MODY1 is 
associated with mitochondrial dysfunction, increased lipid droplets, 
and abnormal mitochondria based on electron microscopy studies 
of HNF4A-depleted Drosophila nephrocytes. Because treatment of 
MODY1 differs from that of typical type 1 or type 2 DM, and diagno-
sis of MODY1 is often difficult, early diagnosis using renal electron 
microscopy is very important for MODY1/FRTS patients.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-407 - Forty years experience in Bartter’s syndrome
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Bartter syndrome (BS) is a rare disease involving the ascending limb 
of the loop of Henle, affecting 1/ 1000000 individuals, with autosomal 
recessive inheritance.
A descriptive, observational and retrospective study was performed. 
The aim was to describe the long-term evolution of children with SB, 
referred to our clinic since 1969.
We described 19 cases (9 females/10 males) with clinical criteria of BS, 
10/19 with genetic confirmation (Table 1). 11/19 had nephrocalcinosis 
at diagnosis, 5/5 with KCNJ1 mutation and 1/5 with CLCNKB muta-
tion. 12/16 presented with polyhydramnios during pregnancy, 3 were 
not recorded in the history. 12/17 consulted by digestive symptoms and 
growth failure. 5/17 had electrolyte disturbances in the neonatal period. 
Mean height at the first visit was -2.1±1.65 SD, median -1.58 (-4.62-
0.82 SD). Median age at last visit was 17.08 (5.05-27.3 years). 19/19 
received prostaglandin inhibitors (NSAIDs) indomethacin (maximum 
2.04±0.68 mg/kg/day) or tolmetin (maximum 31.2±14mg/kg/day), with 
no significant adverse effects, permitting treatment to be maintained 
throughout the course of the disease. 19/19 required a mean potassium 
intake of 4.4 (0.5-15 meq/kg/day) and 6 required magnesium supple-
mentation. 12/15 required hospital admission, 10 coinciding with gas-
trointestinal symptoms and 2 with symptoms of hypokalemia due to 
poor adherence to treatment. The median number of admissions was 1 
(0-14). Mean height at the last visit was -0.98 ±1.08 SD, median -1.16 
(-2.99 and 0.88). At the end of evolution 3 had chronic kidney disease 
stage II, all with nephrocalcinosis. The median Schwartz estimated glo-
merular filtration rate is 101 ml/min/1.73m2 (71-164).
The evolution of patients with BS has been satisfactory, with good ambu-
latory control. At the end of the follow-up only 1 has a lower height 
-2SD. Renal function is deteriorated in only those with nephrocalcinosis, 
although we are uncertain about the role of NSAID use in the long-term.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-409 - Two cases of tubulointerstitial nephritis with uveitis syn-
drome that presented with anorexia as the first symptom
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Background: Tubulointerstitial nephritis with uveitis (TINU) syn-
drome is a rare disease in children, with clinical manifestations that 
differ from case to case. Here, we describe two cases of TINU which 
presented with anorexia as the first symptom.
Case 1: A 14-year-old girl presented with anorexia. She also had painful 
bloodshot eyes and photophobia 10 weeks after the third shot of HPV 
vaccination. A local ophthalmologist diagnosed her as bilateral uveitis 
and refer her to our hospital. Laboratory findings revealed elevated serum 
creatinine and highly increased urinary beta-2 microglobulin. Considering 
also the result of 67Ga-citrate scintigraphy which demonstrated signifi-
cant renal uptake, the diagnosis of TINU syndrome was made. Oral and 
topical corticosteroid therapy relieved her symptoms.
Case 2: A 14-year-old girl presented with fatigue, anorexia and weight loss. 
She visited a local doctor, who noted high serum creatinine level. Tubu-
lointerstitial nephritis was suspected, and she was referred to our hospital. 
Tubulointerstitial nephritis was diagnosed by renal biopsy and a course of 
oral corticosteroid was started. Four months after the start of treatment, cyclo-
sporine was added because serum creatinine rose again with gradual corticos-
teroid reduction. One more month later, she developed bilateral uveitis and 
was diagnosed with TINU syndrome. Now 3 years later, her renal function 
remains improved after cessation of oral corticosteroid and cyclosporine, but 
she continues to receive topical corticosteroid therapy for uveitis.
Conclusion: Both of two cases firstly presented anorexia. It is relatively 
common that teenage patients visit us for nonspecific symptoms like fatigue 
and anorexia, especially in this SARS-CoV2 pandemic period. An increas-
ing number of patients present with anorexia as their chief complaint, and 
they should not be assumed as psychsomatic disorders, since their com-
plaints could be part of the symptoms of tubulointerstitial nephritis.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-410 - Cellular senescence is associated with CKD progres-
sion in childhood cancer patients with karyomegalic interstitial 
nephropathy

Sebastiaan   Knoppert1,  Mandy  Keijzer  Veen2, Floris   Valentijn1, 
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Background: Karyomegalic interstitial nephropathy (KIN) is described 
as a tubular nephropathy with abnormally enlarged, irregular and hyper-
chromatic nuclei of tubular epithelial cells (TECs). The histologic pattern 
was first described in patients with FAN1 mutations with defective DNA 
damage repair. The same histological features are infrequently reported in 
children treated for childhood cancers with the alkylating agent ifosfamide.
Methods and results: We here report that KIN could be diagnosed in 
6 consecutive children treated for childhood cancer biopsied for chronic 
kidney disease (CKD) with low molecular weight LMW proteinuria of 
unknown cause between 2018 and 2021.
Features of karyomegaly and senescence were identified in 
TECs of these patients by automated morphometric assessment 
of nuclear size distribution, and immunohistochemical mark-
ers for DNA damage (γH2AX), cell-cycle arrest (p21+, Ki67-), 
and nuclear lamina decay (loss of lamin B1). The number of p21 
positive cells by far exceeded the typically very small numbers of 
truly karyomegalic cells. P21 positive TECs were found to con-
tain significantly less lysozyme, testifying to defective resorption 
as an explanation of the consistent finding of LMW proteinuria. 

Moreover, in the 5 patients with the largest nuclei, the percent-
age of p21-positive TECs showed strong inverse correlation with 
change in eGFR from biopsy to last follow-up (R²=0.93, p<0.01).
Conclusion: Karyomegaly and cellular senescence-associated tubular 
dysfunction appear to be a more prevalent, rather than rare, cause of 
otherwise unexplained CKD and LMW proteinuria in children treated 
for cancer with ifosfamide. This finding may have important implica-
tions for future personalized treatment strategies.

Figure 1A. Enlarged nuclei are Ki67 negative, p21 positive in KIN, (B-
C) yH2AX positive, and show less LaminB1 staining in KIN. (D-
F)  p21 staining in controls and KIN  (G-I) Correlations between 
p21positive cells and renal function markers. Values in red include 
the biopsy with the smallest nuclei and values in black exclude the 
smallest nuclei.
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FMF?

Noël  Knops1, Nathalie  Vanden   Eynde1, Lien  De   Somer2, 
Priyanka  Koshy3

1University Hospitals Leuven, Pediatrics, Leuven, Belgium
2University  Hospitals  Leuven, Pediatric  Rheumatology, Leuven, 
Belgium
3University Hospitals Leuven, Department of Anatomopathology, Leu-
ven, Belgium

Introduction: Familial Mediterranean Fever (FMF) is an auto-inflam-
matory disease characterized by recurrent fever and associated with the 
development of chronic renal disease with proteinuria during long-term 
follow-up. We describe the evaluation of proteinuria in a young child 
with FMF.
Case report: A young boy of with recurrent fever was diagnosed with 
FMF at the age of 3 years (heterozygous MEFVmutation). During follow-
up he demonstrated persistent, isolated, non-nephrotic proteinuria (18-20 
mg/m2/hr. (N<4)). Serum creatinine was normal. Additional analysis: 
tubular proteinuria: alpha 1-microglobuline (32.7 mg/g creatinine (<11 
mg/g), no other signs of renal tubular disease. Serum amyloid A was 
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slightly elevated 8mg/L (<4mg/dl). A renal biopsy was normal and pro-
teinuria did not respond to RAAS blockade. Family screening demon-
strated similar findings in sister (isolated proteinuria: 19mg/m2/hr.) A 
genetic panel demonstrated heterozygous class 3 and 4 CUBN mutations 
in both sibs, associated with Imerslund-Gräsbeck syndrome (IGS). How-
ever, next to proteinuria, IGS is characterized by vitamin B12 deficiency 
and megaloblastic anemia, which both kids did not have?
Discussion: Cubilin is a tubular uptake receptor containing 27 CUB 
domains for ligand binding and is expressed in the small intestine 
and proximal tubule. In 2020 Bedin et al. discovered C-terminal 
CUBN variants associated with chronic proteinuria and normal kid-
ney function, but without hematological abnormalities associated 
with IGS. The location of these mutations leads to modifications 
after the vitamin B-12 binding domain (CUB5-8) and is consid-
ered a novel diagnosis: isolated chronic benign proteinuria (OMIM 
#618884). The mutations of our siblings are located at domain 20 
and 21, confirming this diagnosis.
Conclusion: We stress the importance evaluating an odd presenta-
tion of proteinuria in a patient with a high risk for kidney disease and 
“Isolated chronic benign proteinuria” should be taken into considera-
tion in the differential diagnosis of unexplained (tubular) proteinuria.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-412 - Fanconi syndrome related to deferasirox in transfusion-
dependent patients
Chon In Kuok1, Ka Ho  Chiu1, Winnie Kwai Yu  Chan1
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Hong Kong

Introduction: Iron chelators are necessary in transfusion-dependent 
patients to prevent secondary haemochromatosis. Deferasirox has 
been used as an effective and convenient once-daily oral chelat-
ing agent, however its possible renal tubular toxicities should be 
monitored.
Case Presentations: Case 1: A 5-year-old girl with transfusion-
dependent sideroblastic anaemia received oral deferasirox for 2.5 
years. Her routine blood monitoring showed normal anion gap 
metabolic acidosis with serum bicarbonate 12.7 mmol/L. She 
had hypokalaemia at 3.0 mmol/L, with elevated trans-tubular 
potassium gradient (TTKG) of 5.6. Her serum phosphate level 
was borderline low at 1.06 mmol/L, with tubular reabsorption 
of phosphate (TRP) of 73.2%. Besides, her urine sample showed 
generalised aminoaciduria, with overall clinical presentation 
consistent with Fanconi syndrome. Her deferasirox was withheld, 
and her metabolic acidosis and electrolyte disturbance improved 
with intravenous sodium bicarbonate followed by oral potassium 
citrate. Her deferasirox was resumed 2 weeks later at a lower 
dose, and her potassium citrate was taken off 6 months later.
Case 2: A 19-year-old girl with transfusion-dependent thalassaemia 
on oral deferiprone as iron chelator added oral deferasirox 4 years 
ago due to suboptimal iron chelation. Blood monitoring showed 
hypokalaemia 2.8 mmol/L and hypophosphataemia 0.68 mmol/L, 
with TTKG and TRP 6.4 and 76.6%, respectively. Her blood gas 
showed normal anion gap metabolic acidosis with serum bicarbo-
nate 19 mmol/L. There was also generalised amino acid loss in her 
urine. She was treated with oral potassium citrate and phosphate-
sandoz effervescent tablets. Her oral deferasirox was discontinued, 
and subcutaneous deferoxamine was started later for iron overload. 
Her electrolyte supplements were stopped after 4 months.
Conclusion: Oral deferasirox can lead to Fanconi syndrome, which 
may develop several years after initiation of the medication. As the 
patients can be asymptomatic, interval blood tests are recommended 

for early detection and treatment to prevent potentially life-threatening 
electrolytes and acid-base disturbances.
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P2-413 - The case of early blood vessels intervention in infant idi-
opathic fanconi syndrome.
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Objectives: Fanconi syndrome, a proximal tubular disease,is known to 
have a large genetic predisposition when diagnosed in childhood, and 
the prognosis is often poor due to these genetic causes.
Methods: We report a case of a young 6 months old baby diagnosed 
with an idiopathic fanconi syndrome in which an early chemport 
insertion was helpful.
Results: A 6-month-old baby presented with intermittent fever and 
growth retardation. The patient’s urinalysis, showed not only renal gly-
cousria, but also proteinuria and increased phosphorus secretion and he 
were diagnosed as Fanconi syndrome. We performed genetic studies 
but only a variant of uncertain significance(VUS) was identified. As 
a result, the causative gene for Fanconi’s syndrome was not identi-
fied, and the patient was treated for idiopathic Fanconi’s syndrome 
that occurred in infancy.The patient was repeatedly hospitalized for 
dehydration, infection, hypoglycemia associated with idiopathic Fan-
coni syndrome up to 18months of age. Many times, an experienced 
intravenous nurse often had to try more than three times to secure the 
patient’s IV line. The patient also had to be considered for enteral nutri-
tion through a tube instead of supplying fluid through blood vessels, but 
with enteritis, it was challenging. . However, having chemport insertion 
done, fluid administration became possible and the number of hospi-
talizations greatly decreased. Nowadays, the patient is receiving tube 
feeding and oral rehabilitation? as he showed oral feeding difficulties.
Conclusions: Fanconi syndrome diagnosed infancy often pre-
sent with poor prognosis, coupled with a genetic predisposition. 
In this case of frequent hospitalization due to problems such as 
repeated dehydration and infection during the clinical course of 
these patients, an early intervention to secure blood vessels via 
central line is thought to improve the course of the disease and 
reduce the number and the interval of hospitalization.
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Introduction: GSD Ia is caused by variants in the G6PC gene, while 
type Ib is caused by variants in SLC37A4. Both entities may share 
clinical features, including alterations in renal function, such as distal 
renal acidification defects, hypercalciuria, decreased citrate excretion, 
hyperfiltration and microalbuminuria. The aim of this study was to 
identify renal alterations in Mexican patients with GSD with a specific 
renal evaluation.
Methods: Cross-sectional study, patients with molecular diagnosis of 
GSD Ia and GSD Ib were assessed. The specific renal evaluation con-
sisted of blood gas, serum anion gap (BAS), creatinine, uric acid, gen-
eral urine test (GUT) to evaluate proteinuria, glycosuria and microalbu-
minuria. In case of urinary pH > 6.5, acidification test was performed 
with furosemide at 1 mg/kg. Alkalinizing treatment was suspended 7 
days prior to renal evaluation.
Results: 10 patients were included (6 GSDIa, 4 GSDIb), with a 
median age of 10.5 years, 8 of 10 patients were women, all patients 
had a diagnosis of distal RTA and 9 had alkalinizing treatment prior 
to evaluation. The use of bicarbonate and citrates with potassium 
were the most used treatments. After the evaluation of the patients 
with GSD Ia, 3 had no kidney involvement, 2 had hyperfiltration, 
and 1 patient had hyperfiltration plus microalbuminuria. Patients 
with GSD Ib only 1 presented hyperfiltration, 3 of them had no 
renal involvement. (Table 1).

Three patients are no longer followed (one died and two moved). 
The remaining 20 are 22.3 (5.7-55.4) years old.
Four patients required treatment for hypothyroidism, two of whom pre-
sented with adolescent cystinosis. Only two had diabetes both with ado-
lescent cystinosis. For all patients seen 10 (43%) reached kidney failure 
at 16.3 (12.2-25.7) years of age and received a kidney transplant with one 
transplant still functioning after 40 years.
When last seen the 14 patients followed from diagnosis were 17.1 
(6.9-31.2) years old. Mixed leukocyte WBC cystine levels (nmol 1/2cys-
tine/mg protein) were:

Conclusions: This work is a pioneer in our country. The most frequent 
renal finding was hyperfiltration that required the use of enzyme con-
vertase inhibitors, which had not been detected or was associated with 
the erroneous diagnosis of distal RTA, which means treatment delay. 
A targeted and specific assessment in patients with glycogenosis I is 
essential to objectively identify the renal alteration they present.
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P2-417 - Outcomes of 23 patients with cystinosis from a single center

Julian Paul Midgley1, Megan  Allison1, Andrew  Wade1, Jenny  Wichart1
1Alberta Children’s Hospital, Paediatrics, Calgary, Canada

Methods: Patients seen at a single centre were reviewed. Data are 
given as median (range).
Results: Of 23 patients, 9 transferred into the program, 5 as 
adults. Three adolescent presentations were diagnosed at 10 
(9-11) years, those with infantile cystinosis at 1 (0.1-2.7) years 
old. Follow-up was for 8.6 (1.3-27.6) years. Four are sib-pairs 
with the diagnosis of the younger made either soon after an initial 
adolescent presentation or by a WBC cystine level just after birth. 

None of these 14 patients have hypothyroidism or diabetes. Their 
height SDS is -1.1 (-3.62-0.39). Three had kidney failure at age 19.5 
(16.5-24) years. Survival analysis shows a median age of 24 years for 
kidney failure. One patient with maintained native kidney function 
has delivered two healthy babies. One patient has received a stem cell 
transplant and is not taking cysteamine.
Conclusions: For patients seen from diagnosis, with the use of growth 
hormone in a majority, the median HSDS was higher at -1.1 than in 
in a large European cohort. The average WBC cystine levels between 
10-20 years were not higher than <10 years of age and kidney survival 
longer at 24 years than 19.5 years in a large European 1990s cohort. For 
infantile cystinosis, with low WBC cystine levels, non-renal sequelae 
appear unlikely before 30 years.
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P2-418 - SLC12A1 mutation associated with Type 1 Bartter’s Syn-
drome and Hyperparathyroidism.

Deirdre O’ Sullivan1, Maria  Stack1, Mary  Waldron1

1Children’s Health Ireland, Department of Nephrology, Dublin, Ireland

Background: Bartter’s Syndrome (BS) is characterised by hypoka-
lemia, metabolic alkalosis, hypercalciuria and nephrocalcinosis.
Type 1 BS is modulated by the Solute Carrier Family 12 (SLC12A1) 
gene, which in turn encodes the furosemide sensitive, sodium (N) - 
potassium (K) - chloride (C) co-transporter (NKCC2). A very small 
number of cases have been published that describe Type 1 Bartter’s 
syndrome in conjunction with hyperparathyroidism and associated 
SLC12A1 mutation.
Case Report: The subject was born to consanguineous parents of 
Arab origin. On day 2 of life, the subject was admitted to a pae-
diatric intensive care unit (PICU). Her main issues were dilated 
cardiomyopathy, hypocalcemia and hypokalemia. Hyponatremia, 
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Etiology and outcomes in primary renal tubular acidosis
Sukanya Priyadarshini, Aditi Sinha, Radhika Tandon, Kapil Sikka, 
Manisha Jana, Vijay Mathur, Pankaj Hari, Arvind Bagga
Introduction: Few studies have evaluated medium- to long-term out-
comes and genotype phenotype correlation in renal tubular acidosis 
(RTA), particularly outside Caucasian cohorts.
Methods: Patients fulfilling clinical, radiological, and biochemical 
criteria of primary RTA were enrolled prospectively at a single ter-
tiary care centre during 2020-2021. Evaluations included estimated 
glomerular filtration rate (eGFR), anthropometry, extrarenal manifesta-
tions, and where feasible, etiology based on clinical-exome sequencing.
Results: Of 58 patients (72.4% boys) enrolled, 33 had Fanconi 
syndrome, 24 had distal RTA, and one was diagnosed with type 
III RTA  (Table  1). The most common inherited defects were 
in CTNS (proximal RTA) and ATP6V1B1 (distal RTA). At median 
(interquartile range) follow up of 58 (42, 96) months, 52.7% were 
underweight and 76.4% had short stature. Extrarenal manifesta-
tions included cystine crystals (9/11 patients with cystinosis), 
sensorineural hearing loss (5/24 of distal RTA, including four 
with  ATP6V1B1  and one with  ATP6V0A4  variants), amelogen-
esis imperfecta (4 patients of distal RTA due to WDR72 variant), 
hypothyroidism (9 patients, including 5 with cystinosis), fasting 
hypoglycemia (two patients with Fanconi Bickel syndrome), and 
deranged liver function (3 patients with tyrosinemia and two with 
Fanconi Bickel syndrome). The eGFR at last follow-up was 106.2 
(81.2, 123.2) mL/min/1.73  m2, with chronic kidney disease stage 
(CKD) 3-5 in 9 (16.4%) cases, chiefly in patients with nephropathic 
cystinosis (n=6).
Conclusions: Almost one-sixth of patients with primary RTA have 
progressive CKD by the age of five years, most commonly with nephro-
pathic cystinosis. The majority of patients are undernourished, more 
often with Fanconi syndrome than distal RTA.

hypochloremia and metabolic alkalosis developed over the course 
of her admission with resolution of her cardiomyopathy.
Initial PTH in PICU was 50.9 (11-35). Maternal calcium and vitamin 
D were normal. A clinical diagnosis of Bartter’s syndrome was made 
in light of hyponatremia, hypokalemia and metabolic alkalosis fol-
lowed by genetic confirmation of homozygous SLC12A1 mutations 
on whole exome sequencing. PTH remained elevated over a 4 year 
follow up.
Discussion: As demonstrated by the case we have described above 
and the extremely small number of similar cases that are described 
in available medical literature, the association between antenatal 
Bartter’s syndrome and hyperparathyroidism is a unique clinical 
phenotype. The exact role pathogenic SLC12A1 mutations play in 
leading to such marked hyperparathyroidism is unclear. Whether 
the hyperparathyroidism associated with SLC12A1 is a separate 
clinical entity or as a result of the Bartter’s syndrome phenotype 
is not clear.
To date, these patients have been managed with a combination of 
NSAID’s and calcimimetic drugs. However, there is relatively sparse 
data or reports regarding long term bone health in these patients or 
the potential for novel therapies.
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P2-420 - A case of secondary pseudohypoaldosteronism associated 
with mild hydrouteronephrosis and afebrile urinary tract infection

Masafumi Oka1, Rie  Furukawa1, Muneaki  Matsuo1

1Saga University, Department of Pediatrics, Saga, Japan

Introduction: Secondary pseudohypoaldsteronism (S-PHA) occurs in 
infants with urinary tract anomalies (UTA) and/or urinary tract infec-
tions (UTI). The symptoms of S-PHA are failure to thrive, vomiting, 
irritability and fever. The blood test shows hyponatremia, hyperkalemia 
and metabolic acidosis, which may be a life-threatening condition. Usu-
ally, UTA include bilateral high grade hydronephrosis or vesicoureteral 
reflux (VUR). Here, we report a case of a six-month-old boy, who did 
not show symptoms excepting weight loss, with unilateral hydrouret-
eronephrosis and afebrile UTI.
Case:  A six-month-old boy with an  unremarkable past history 
including newborn screening showed weight loss (-260 g/two 
months). He had not any other symptoms such as vomiting or fever. 
Blood tests showed electrolyte abnormalities and metabolic acido-
sis without renal dysfunction (creatinine 0.26 mg/dL, sodium 121 
mEq/L, potassium 5.5 mEq/L, pH 7.329,  HCO3

- 21.3 mEq/L). And 
aldosterone resistance was revealed (plasma renin activity 51 ng/
ml/hour, aldosterone 20300 pg/ml). Urinalysis showed pyuria. After 
hospitalization, the electrolyte was normalized in three days with 
infusion therapy. Afterwards, he was diagnosed with UTI because 
of fever, then treated with antibiotics. Escherichia coli was found 
in culture. Ultrasonography revealed left hydroureteronephrosis 
(SFU grade1, ureter 7.5 mm) and VUR was not detected in void-
ing cystourethrogram. After discharge, adequate weight gain was 
observed. Three months later aldosterone resistance was normalized 
(renin activity 4.3 ng/ml/hour, aldosterone 63.1 pg/ml) and electro-
lyte supplementation was tapered off.
Conclusion: S-PHA is considered to be caused by combination of 
UTI with obvious UTA diagnosed in perinatal period, such as bilat-
eral high grade hydronephrosis, VUR and solitary kidney. However, 
as this case, S-PHA could develop even with mild UTA and afebrile 
UTI. Because the symptoms of S-PHA are sometimes unnoticeable, 
patients with mild UTA should be observed carefully.
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load is linked to Stat3/Kim-1 signaling and macrophage recruit-
ment in mice
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Objectives: High phosphate levels are linked to enhanced all-cause 
mortality and responsible for the progression of kidney damage in 
patients with chronic kidney disease. However, renal effects of chronic 
high phosphate load for healthy individuals are still vague.
Methods: C57BL/6N mice were fed a 2% high phosphate diet (HPD) for one 
to six months and compared to mice on 0.8% normal phosphate diet (NPD). 
Parameters of phosphate homeostasis and development of kidney injury 
were investigated. In vitro experiments using HK-2 proximal tubular (PT) 
cells were performed to study the impact of phosphate, fibroblast growth 
factor (FGF) 23 and parathyroid hormone (PTH) on tubular cell damage.
Results: HPD in mice caused hyperphosphatemia despite phosphaturia, 
increased FGF23 and PTH. Histopathological analysis revealed progressive 
PT injury in HPD-fed mice from two months onwards followed by a rapid 
progression from month 5 to 6 compared to NPD. This was accompanied by 
increased tubulointerstitial fibrosis. In PT of HPD-fed mice, increased Kim-1 
expression was positively associated with tubular injury score and fibrosis. 
Histological staining revealed increased number of  pStat3+ cells that was 
associated with upregulated Kim-1 synthesis. The chemokine MCP-1 was 
upregulated in PT of HPD-fed mice and associated with Kim-1 expression 
indicating an interaction between pStat3/Kim-1 signaling and MCP-1. We 
demonstrated significantly increased recruitment of F4/80+ macrophages 
around PT lesions of HPD-fed mice after three and six months that was 
associated with increased MCP-1 synthesis and tubular injury score. In 
vitro stimulation of HK-2 cells with FGF23 or phosphate, but not PTH, 
induced the phosphorylation of Stat3. Interestingly, only phosphate treatment 
significantly upregulated Kim-1 and MCP-1 expression.
Conclusions: High dietary phosphate load induces progressive PT 
damage stirred by Stat3/Kim-1 signaling mediating MCP-1-dependent 
macrophage invasion. Our data indicate a potential health problem due 
to high phosphate intake that demands for clinical studies on this issue.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-425 - A rare case of Acute Pancreatitis in a child with Infantile 
(Type 4) Bartter’s syndrome

Peter Schulga1, Ben  Reynolds1
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Pancreatitis is a rare presentation in the paediatric population. It has 
previously been described in patients with Type 1 and 2 Bartter’s 

syndrome. The object of this clinical case report is to highlight a case 
of pancreatitis in an infant with Type 4 Bartter’s, an association not 
previously described in the literature.
A three year old boy with known Infantile Bartter’s syndrome presented 
acutely unwell with Sars-CoV2 infection. He was born prematurely at 27 
weeks, with his clinical progress to date complicated by necrotising entero-
colitis, retinopathy of prematurity, recurrent central line infections and 
chronic kidney disease (eGFR 40). He was initially transferred from his local 
hospital to paediatric intensive for invasive respiratory support. Following 
improvement, he was discharged to ward-level care for ongoing recovery.
Seven days after discharge from intensive care, the patient began show-
ing signs of discomfort, with teeth grinding, tachycardia and reduced feed 
tolerance. Inflammatory markers including CRP were markedly elevated. 
Renal function was significantly deranged (eGFR 15). An ultrasound scan 
identified a large pancreatic pseudocyst. Amylase was significantly elevated.
The patient was treated with IV antibiotics, IV fluids and enteral feed-
ing stopped. Fluid and electrolyte management became increasingly 
challenging, with the patient becoming increasingly distressed and 
fluid overloaded. Care was re-orientated after several days of treatment.
This case adds to those previously reported in Type 1 and 2 Bartter’s, 
and raises the likelihood that dysfunction of ROMK due to mutations 
is causative of pancreatic issues in these patients. This highlights the 
importance of considering pancreatitis in patients with this condition 
who present with signs of systemic illness.
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P2-426 - Kawasaki disease and upper urinary tract infections have 
comparable tubular dysfunction
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Background: In renal disease, urinary β2-microglobulin (u-B2MG) is 
used as a marker of tubular dysfunction, especially renal tissue damages 
in upper urinary tract infection (U-UTI). Serum B2MG (s-B2MG) was 
known as a cytokine-induced protein to evaluate systemic inflamma-
tion in Kawasaki disease (KD). On the other hand, KD was also known 
to lead to renal tubular disorders such as tubulointerstitial nephritis. 
Therefore, it is difficult to determine which elevated u-B2MG in KD 
is systemic vasculitis or tubular damages. In this study, we compared 
the excretion rate of u-B2MG: fractional excretion β2-microglobulin 
(FEB2MG) in cases of KD and U-UTI, and investigated tubular dam-
age in KD.
Methods: Subjects were 44 KD and 39 U-UTI cases admitted to our 
department from January 2018 to December 2021. Blood and urine sam-
ples were collected on the same day during fever and FEB2MG [(u-B2MG/
s-B2MG)/(urinary Creatinine/serum Creatinine) x 100 (%)] was calculated. 
We performed voiding cystography to 39 cases with hydronephrosis on 
renal ultrasound examination, and divided into 15 cases with vesicoureteral 
reflux (VUR+) and 24 cases without VUR (VUR-).
Results: The results for KD and U-UTI patients were as follows: s-B2MG 
2.1 ± 0.1; 2.3 ± 0.1 mg/L, u-B2MG 5.6 ± 1.5; 2.7 ± 0.8 mg/L, FEB2MG 
1.5 ± 0.1. %; 1.1% ± 0.3. All of these values in results were higher than 
normal in both groups, but there was no significant difference between 
the two groups. In U-UTI group, the mean of FEB2MG was significantly 
higher with VUR+(1.9±0.7%; VUR+, 0.6±0.2%; VUR- [P<0.01]).
Discussion: Elevated u-B2MG in KD children could indicate renal tubu-
lar damages not only systemic vasculitis, and the severity of tubular dam-
ages in KD patients could be equivalent to that in U-UTI patients.
Conclusion: Our results indicated that the renal tubular dysfunction in 
the pathogenesis of KD may occur as same levels as U-UTI.
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P2-427 - Distal renal tubular acidosis presenting with an acute 
hypokalemic paralysis in an older child with severe vesicoureteral 
reflux and syringomyelia: A case report
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Background: Distal renal tubular acidosis (dRTA) is the most common 
type of renal tubular acidosis (RTA) in children. Pediatric dRTA is usu-
ally genetic and rarely occurs due to acquired issues such as obstructive 
uropathies, recurrent urinary tract infections (UTIs), and chronic kid-
ney disease (CKD). Although persistent hypokalemia frequently occurs 
with dRTA, acute hypokalemic paralysis is not frequently reported, 
especially in older children.
Case presentation: An eight-year-old girl presented with an acute 
first episode of paralysis. A physical examination revealed normal 
vital signs, short stature consistent with her genetic potential, and 
decreased muscle strength of her upper and lower extremities. Preex-
isting conditions included stage 4 CKD due to recurrent UTIs, severe 
vesicoureteral reflux and bilateral hydronephrosis, neurogenic blad-
der, and multisegment thoracic syringomyelia. Her laboratory work-
up revealed hypokalemic, hyperchloremic metabolic acidosis with a 
normal anion gap. She also had a urine osmolal gap of 1.9 mOsmol/
kg with a high urine pH. Intravenous potassium replacement resulted 
in a complete resolution of her paralysis. She was diagnosed with 
dRTA and discharged with oral bicarbonate and slow-release potas-
sium supplementation.
Figure 1.
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Introduction: Dent disease is an X-linked renal proximal tubular dis-
order, mainly caused by inactivating mutations of the CLCN5 gene. 
Bartter-like syndrome is a rare phenotypic finding in these patients.
Objective: To report the case of a boy with clinical presentation of 
Bartter-like syndrome, associated with proteinuria, hypercalciuria, 
nephrocalcinosis, hypophosphatemic rickets, and growth failure.
Description: A five-year-old boy was admitted due to short stature, 
low weight, vomit, and diarrhea. He was born at term, birth weight 
3.566g, and has no family history of kidney disease or consanguin-
ity. At admission, he was 91 cm tall (z-score -4,09), weight 11.2 kg 
(z-score -3,81), normal blood pressure (89 x 52mmHg). Laboratory tests 
showed: Bicarbonate 28 mEq/L, Chloride: 87mEq/L, Potassium 2.9 mg/
dL, plasma renin 306.9 ng/mL and aldosterone 95.6 ng/dL (reference 
value: renin 2.8 to 39.9 ng/mL; aldosterone 1-19.0 ng/dL), Sodium 135 
mEq/L, Calcium 10.4 mg/dL, Phosphate 2.2mg/dl, PTH 23.8 pg/mL, 
25-hydroxy-vitamin-D 25ng/mL. Glomerular filtration rate 103.1 mL/
m2/1.73  m2. Urinary calcium/creatinine ratio 2.17 mg/mg, proteinuria 
1.3 g/24 hours, tubular reabsorption of phosphorus 73.7%. Renal ultra-
sound without abnormalities. X-ray showing cup-shaped bones with 
enlargement, generalized osteopenia, and delayed appearance of epi-
physeal centers. Ophthalmologic and otorhinolaryngologic evaluation 
without abnormalities. Normal neurological development. Now he is 
ten-year-old, and a new generation sequencing test showed a stop codon 
monozygotic mutation in the CLCN5 gene, c. 1039C>T (p.Arg347*) 
associated with Dent’s disease type 1. He is using enalapril 5mg/day, 
potassium citrate 1.5mEq/kg/day and potassium phosphate monohy-
drated 75mg/kg/day. For the last three months, he has begun growth 
hormone and grown up 6 cm. His electrolytes are stable, the GFR is 
78.0mL/m2/1.73  m2, and the renal ultrasound showed nephrocalcinosis.
Discussion/ Conclusion: We reported an unusual clinical presenta-
tion of Dent disease with the coexistence of a Bartter-like syndrome 
phenotype, in which genetic test helped us elucidate the diagnosis.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-429 - Asymptomatic tubulointerstitial nephritis in sarcoidosis; 
a report of two young Japanese patients

Shojiro Watanabe1, Takaharu   Yoshimatsu1,2, Atsushi   Kawamoto1, 
Keiro  Kagata1,3, Mariko  Eguchi1

1Ehime University Hospital, Department of Pediatrics, Toon, Japan
2Saijo central hospital, Department of Pediatrics, Saijo, Japan
3Matsuyama red cross hospital, Department of Pediatrics, Matsuy-
ama, Japan

Background: Sarcoidosis is a rare granulomatous inflammatory 
disease of unknown etiology. There are two types of the diseases 
among children; pediatric-onset adult type sarcoidosis and early-onset 

Sagittal T2-weighted whole spine magnetic resonance imagings 
(MRIs) of the patient indicating syringomyelia at T2–T7 level (arrow)
Conclusion: This case report highlights the importance of consider-
ing dRTA in the differential diagnosis of hypokalemic acute paralysis in 
children. Additionally, in children with neurogenic lower urinary tract 
dysfunction and recurrent UTIs, early diagnosis of spinal cord etiology 
is crucial to treat promptly, slow the progression of CKD, and prevent 
long-term complications such as RTA.
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sarcoidosis/Blau syndrome which is caused by  NOD2  mutation. 
Although multiple tissues and organs, especially lungs, lymph nodes 
and eyes are affected, renal involvement is rare. Moreover, most 
reported cases of renal sarcoidosis in children manifested as acute renal 
injury or renal failure. We describe two cases of clinically asymp-
tomatic tubulointerstitial nephritis in young Japanese patients with 
pediatric-onset adult type sarcoidosis.
Case presentation: Case 1; A 10-year-old Japanese girl with sudden 
onset bilateral granulomatous uveitis was diagnosed as sarcoido-
sis by elevated serum soluble interleukin-2 receptor, ocular lesion 
and non-caseating granuloma in parotid. A physical examination 
revealed no abnormalities besides severe obesity. Although her renal 
function was normal, we performed renal biopsy because urinary 
beta-2 microglobulin was slightly elevated. Non granulomatous tubu-
lointerstitial nephritis was found in the kidney. After the initiation 
of treatment with 40 mg/day of oral prednisolone, urinary beta-2 
microglobulin decreased rapidly. Case 2; A 14-year-old Japanese 
male patient with one month history of bilateral granulomatous uvei-
tis was diagnosed as sarcoidosis by pathological findings in parotid 
and clinical features such as increased soluble interleukin-2 receptor 
and ocular lesions. Physical examination revealed no abnormalities. 
His serum creatinine level had been slightly elevated up to 1.11 
mg/dL but did not meet any criteria for acute kidney injury. Due to 
an increase of urinary beta-2 microglobulin, renal biopsy was per-
formed and granulomatous tubulointerstitial nephritis was observed. 
After the initiation of treatment with 40 mg/day of oral prednisolone, 
urinary beta-2 microglobulin decreased rapidly.
Conclusions: Our cases indicate the possible existence of “silent” 
tubulointerstitial nephritis in young patients with sarcoidosis. Meas-
urement of urinary beta-2 microglobulin and renal biopsy are war-
ranted for patients with sarcoidosis.

Tubulopathies and electrolyte disorders (including tubulointersti-
tial diseases)

P2-433 - Pediatric Primary Sjögren Syndrome Presenting With 
Extraglandular Features:A Case Report

Shuhan  Zeng1, Cheng   Cheng1, Liping   Rong1, Yuanyuan  Xu1, 
Zhilang  Lin1, Lingling  Xu1, Hongjie  Zhuang1, Xiaoyun  Jiang1

1the First Affiliated Hospital of Sun Yat-sen University, Pediatrics, 
Guangzhou, China

Primary Sjögren syndrome(pSS) is uncommon in children, predomi-
nantly affecting middle-aged women. Its rarity and atypical clinical 
manifestations pose a particular challenge to pediatrician in diagnosis. 
Here we report a case of a 12-year-old female patient initially pre-
sented with hypokalaemic paralysis and metabolic acidosis. She was 
misdiagnosed as renal tubular acidosis (RTA) in local hospital due 
to the absence of typical sicca syndrome symptoms such as xerosto-
mia or xerophthalmia. After she was transferred to our department, 
labial gland and renal biopsies were performed owing to the positive 
antibodies (anti-SSA/SSB, ANA) together with tubular dysfunction. 
Pathological results revealed the lymphocytic infiltration within the 
tubulo-interstitium and salivary gland (focus score of ≥1 foci/4  mm2), 
therefore the diagnosis of Sjogren’s syndrome was established. Besides, 
her CT scanning,muscle enzyme profile as well as alanine aminotrans-
ferase level were abnormal. After the symptomatic treatment and addi-
tion of steroid, she improved gradually.During follow-up, the patient 
maintained on low-dose prednisone with persistent immunological 
abnormalities and tubular proteinuria despite normal renal function. 
To our knowledge this is the first report of a pediatric pSS patient with 
so many extraglandular organs involvement(kidney, lung, muscle and 
liver).This case indicates that the RTA in female teenagers could be the 
early manifestation of systemic autoimmune diseases.

Acute Kidney Injury (including CKRT)

P3-434 - Prevalence and outcome of Acute Kidney Injury (AKI) in 
Multi System Inflammatory Syndrome in Children (MIS-C)

Shireen Afroz1, Tahmina  Ferdaus1, Farhana  Yasmin1

1Bangladesh Shishu Hospital and Institute, Pediatric Nephrology, 
Dhaka, Bangladesh

Objective: Multi System Inflammatory Syndrome in Children (MIS-
C) led to serious and life-threatening complications including acute 
kidney injury. This study was done to find out the prevalence, severity 
and outcome of AKI in children with MIS-C
Methods: This prospective observational study was conducted in the 
department of Pediatric Nephrology, Bangladesh Shishu Hospital & 
Institute from November’2020 to October’2021. Total 22 children 
diagnosed according to WHO diagnostic criteria of MIS-C and all 
positive for COVID 19 antibody. KDIGO staging was done for AKI 
diagnosis. Patients were managed in Critical Care nephrology Unit 
with all supportive therapy along with dialysis and outcome was 
assessed.
Results: Age ranged from 4months to 11 year, M: F =2.14:1. Out 
of 22, renal involvement was found in 18% (n=4), 1 with membrano 
proliferative glomerulonephritis with complement C3 deposition 
and 3(13.6%) had AKI. All AKI cases were at KDIGO stage III and 
required dialysis. Mean value of CRP (300.3 gm/l), Ferritin (800 ng/
ml), D dimer (9.76mg/l) and Pro calcitonin (12.5ng/ml) was mark-
edly raised in AKI cohort compared to non AKI (82%). No signifi-
cant difference regarding other organ system involvement had been 
seen between AKI and non AKI groups. Six children had co existing 
dengue infection 1 in AKI group and 5 in non AKI group. One case 
of MIS- C in a preexisting Dengue hemorrhagic fever grade III with 
AKI with coronary dilatation, hypotension and shock died. There 
was no mortality in non AKI group. Overall mortality 4.5%.
Conclusion: AKI prevalence in MIS-C was 18%. Need for dialysis 
was due to late presentation at AKI stage 3. C3 GN may be caused 
by COVID-19 infection. Fatal outcome was mostly due to hypoten-
sion, shock, cardiac complications and co existing Dengue haemor-
rhagic fever.
Keywords: acute kidney injury, COVID-19, MIS-C, children
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P3-435 - Superior Mesenteric Artery Syndrome (SMAS): revisiting 
this rare condition as a cause of Acute Kidney Injury

Cyrina Amadi-Obi1,2
1Federal Medical Centre Owerri, Paediatrics, Owerri, Nigeria
2University  Hospital  North  Durham, Paediatrice, Durham, 
United Kingdom

SMAS: is a rare disorder characterized by compression of the third, or 
transverse, portion of the duodenum between the aorta and the superior 
mesenteric artery (SMA) due to loss of the mesenteric fat pad that 
surrounds the SMA resulting in complete or partial duodenal obstruc-
tion. 1 It was first described in 1861 by Von Rokitansky.1 Incidence is 
between 0.013-0.78%.1
We describe a 14 year old female with 3 days history of central 
abdominal pain, reduced intake, intractable bilious vomiting fol-
lowing significant weight loss due to food restriction for about 
a year. She developed severe azotemia, metabolic alkalosis and 
oliguria. Provisional diagnosis was Intestinal obstruction with Pre-
renal Acute Kidney Injury 2o dehydration. Investigations include 
Abdominal Xray/USS which did not show any surgical cause of 
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obstruction, infection screen was also normal. Non-contrast CT 
scan confirmed SMAS with duodenal compression at level of D3 
and SMA take off angle of <25o, there was no abnormality of the 
renal system/vessels.
She was successfully managed conservatively. AKI resolved with 
Rehydration, SMAS with Total Parenteral nutrition, she was weaned 
onto Nasojejunal tube feeds and eventually oral feeds. Her weight 
improved and she was discharged after 4 weeks.
Any abnormality or debilitating condition causing severe weight loss 
can cause SMAS. Symptoms include feeling of fullness/bloating, nau-
sea, bilious vomiting, mid abdominal crampy pain, weight loss.
Management involves reversing or removing the precipitating factor 
and is usually conservative, surgical intervention is indicated only 
when conservative measures are ineffective.
The outcome is excellent if diagnosed promptly and appropriate ther-
apy given. Mortality can result from complications like dehydration, 
hypokalemia, oliguria/AKI mostly with delayed or missed diagnosis. 
Hence this case aims to raise awareness of this rare condition which 
requires high index of suspicion and can have excellent outcome if 
recognized early.
References
1. Karrer FM, etal. Superior Mesenteric Artery (SMA) syndrome. 
Medscape Reference. January 6, 2017;
http://emedicine.medscape.com/article/932220-overview. Accessed 
4/4/2022.
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P3-438 - Serum Cystatin C as early predictor of Acute Kidney 
Injury in preterm neonates with Respiratory Distress Syndrome
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Context: Acute Kidney Injury (AKI) is associated with poor outcome 
in preterm neonates with Respiratory Distress Syndrome (RDS), lead-
ing to focus on novel biomarkers for early diagnosis.
Aim: To study diagnostic accuracy of serum Cystatin C(sCysC) in 
early prediction of AKI in preterm newborns with RDS.
Study setting and design: Prospective case control study in tertiary 
level teaching hospital in New Delhi (October 2019 - April 2021).
Methods: Total 90 preterms with gestation <37 weeks were enrolled 
and grouped as; case (n=60) including preterms with RDS and control 
(n=30) including healthy preterms. KDIGO classification was used for 
staging AKI. Serum Creatinine (sCr; JAFFE method) & sCysC levels 
(nephlometric method) were measured at day 1, 3 and 7.
Statistical Analysis: SPSS version 23
Results: Mean gestational age and weight in cases was 33.87 ± 
1.78 weeks & 1.68 ± 0.40kg respectively compared to 35.10 ± 0.76 
weeks & 2.01 ± 0.24kg in controls. Amongst cases, 32 (53.3%) 
developed AKI (stage 1- 43.3%, stage 2- 8.3%, stage 3- 1.7%) in 
comparison to 6(20%) in controls (all stage 1). Mean sCysC con-
centration (mg/l) in cases on day1,3,7 was 2.39±1.67,2.62±1.68, 
3.07±2.33 respectively (reference lab value 0.55-1.15). Mean 
sCysC levels(mg/l) were highest in stage 3 AKI (4.68±2.82 in 
stage 1, 5.27±2.41 in stage 2, 7.00 in stage 3). Receiver operatic 
characteristics (ROC) for sCr and sCysC plotted on day1,3 and 7 
to compare diagnostic performance of both. Area under curve was 

found to be 0.81 and 0.693 respectively (day 3). The sensitivity 
and specificity of sCysC on day 3 was 70% and 75% respectively 
(cut off 2.2mg/l) compared to 87% sensitivity and 62% specificity 
of sCr (cut off 0.8mg/dl).
Conclusion: Serum Cystatin C may be a good and reliable screening 
tool to predict AKI early in preterm neonates, in combination with sCr 
and other biomarkers.

Acute Kidney Injury (including CKRT)

P3-440 - Acute kidney injury following multisystem inflammatory 
syndrome in children: A systematic review and meta-analysis
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Introduction: Multisystem inflammatory syndrome(MISC) has been 
described similar to Kawasaki disease in its profile, but temporally 
associated with COVID-19 and it is associated with multiorgan system 
involvement including acute kidney injury(AKI). This meta-analysis 
focuses on AKI in setting of MISC.
Methods
Data sources: We searched database from Medline, Google scholar 
and Embase till December 2021 utilizing following search strategy- 
“((((((acute kidney injury) OR (acute renal failure)) OR (renal failure)) 
AND (multisystem inflammatory syndrome)) OR (mis-c)) OR (pediat-
ric multisystem inflammatory syndrome)) OR (pims covid)”. We used 
Bejaut’s plot, influential analysis and sensitivity analysis in case of 
unexplained heterogeneity.
Quality assessment: The quality of the included studies was assessed 
using the NHBL criterion.
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Inclusion criterion: Studies meeting the following criterion were 
included in this systematic review: 1) articles on AKI in MISC; 2) 
studies providing AKI in MISC and in COVID 19 infection sepa-
rately; 3) studies reporting outcomes such as mortality, renal replace-
ment therapy, serum creatinine; length of hospital /ICU stay. Studies 
were excluded if they were case reports, case series with included 
patients<10, review articles, letters etc.
Results: A total of eleven articles were included in the quan-
titative synthesis. The study quality was variable. The pooled 
proportion of MISC children developing AKI was 19% (95% 
CI: 14%, 28%,  I2=80%, 11 studies). Three studies, staged AKI 
based on KDIGO criterion. The overall pooled proportion of 
MISC induced AKI patients requiring renal replacement therapy 
was 3% (95% CI: 1%; 11%;  I2=90, 5 studies), and overall mor-
tality in the patients with MISC was 4%(95% CI:1%;14%). The 
odds of mortality in MISC patients with AKI was 4.68 times as 
compared to non AKI patients. Significant heterogeneity was 
present and we utilized various statistical tools such as Baujat’s 
plot, influential analysis and leave one out analysis to address 
the heterogeneity.
Conclusion: MISC with AKI is associated with higher mortality.
Prospero: CRD42022306170
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Background: Acute Kidney Injury (AKI) is the main complica-
tion of snakebites in several species of snakes, most commonly 
associated with the Bothrops and Crotalus species in South and 
Central America. However, the incidence of these accidents 
and the behavior of venom in the pediatric population remains 
poorly described in the literature. This study was conducted to 
analyze the frequency of AKI and epidemiological characteris-
tics of children victims of accidents caused by snakes Bothrops 
species.
Methods: All children aged 0-18 years who were victims of accidents 
with Bothrops snakes in the state of Santa Catarina-Brazil during the 
period from 2014 to 2020 were enrolled in the study. The AKI was 
diagnosed using the KDIGO 2012 guidelines.
Results: Most accidents registered occurred in males (73,85%) 
and the mean age was 12 ± 4.6 years. AKI was observed in 74 
children (15.34%). According to the KDIGO criteria, 93,2 % of 
these children met stage 1, 5,4 % met stage 2, and 1,3 % met 
stage 3. Also, decreased urine output was observed in 8,46% of 
the patients. A total of 40.77% patients were hospitalized with a 

median time to initiate antivenom therapy of 3.6 hours. Among all 
children with AKI, 24,6% received nephrotoxic drugs during the 
hospital stay. No patient received dialysis therapy and all children 
progressed to cure.
Conclusion: Snakebite-induced AKI is a systemic complication that 
requires attention in younger patients because they concentrate large 
amounts of venom on low body surface area. This study showed high 
prevalence of AKI in the pediatric population and low severity and 
mortality rate, which is consistent with previous studies. Prompt 
administration of antivenom therapy and avoiding the use of nephro-
toxic drugs are important measures to prevent kidney dysfunction sec-
ondary to snakebites.
Keywords: Snakebites; AKI; epidemiology
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Introduction: There is limited literature with regards to the global 
burden of acute kidney injury (AKI) and associated mortality in chil-
dren. It is crucial to systematically assess AKI epidemiology at a 
global level to allow appropriate health resource allocation and inform 
policymakers.
Methods:  The protocol was registered with PROSPERO 
(CRD42021292618). Large cohort studies reporting the inci-
dence of AKI using KDIGO criteria were considered eligible 
for this review. Three electronic databases (EMBASE, PubMed, 
and Web of Science) were searched for studies published after 
2012. Search strategies were formulated using keywords related 
to acute kidney injury and children. The primary outcome was 
the global incidence of AKI. Secondary outcomes were inci-
dence and AKI-associated mortality across various subgroups. 
Pooled estimates were generated using random-effect meta-
analysis. The modified Hoy et al. tool was used for assessing 
the risk of bias.
Results: Our literature search yielded 10,906 records, of which 
94 studies (with 202,694 participants) from 26 countries were 
eligible for systematic review. The global incidence of AKI 
in children regardless of the stage was 26% (95% confidence 
interval [CI] 22- 29). Whereas the incidence of severe AKI was 
14% (11-16) in children. The incidence of AKI was 27% (23-32) 
in high-income countries (HIC), 20% (14-27) in upper-middle-
income countries (UMIC), 25% (13-38) in low-middle-income 
countries (LMIC), and 24% (12-39) in low-income countries 
(LIC). AKI-associated mortality was observed in 11% (9-13) 
of children. The mortality rate was lowest at 7% (4-9) in HIC 
and highest at 18% (11-25) and 22% (9-38) in LIC and LMIC, 
respectively.
Conclusion: AKI was observed in one-quarter of the hospitalized 
children, and it is associated with an increased risk of mortality. LIC 
and LMIC had observed higher mortality rates despite a slightly 
lower burden of AKI.
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Figure title: Variation in incidence and mortality as per various eco-
nomic groups of countries

filtration rate decline which indicated acute kidney injury. Positive 
result of IgM Leptospira and polymerase chain reaction supported 
working diagnosis. Third-generation cephalosporin was adminis-
tered since patients were considered as severe leptospiral infection. 
Full hydration with intravenous fluid was performed to improve 
renal functions and monitored every two days. Both patients had 
significant renal functions improvement after hydration and seven 
days of antibiotic treatment.
Therefore, this study highlights the importance of appropriate antibi-
otic, adequate supportive treatment, and kidney functions close moni-
toring in Weil’s disease management.
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P3-444 - Comparison of survival among continuous and prolonged 
intermittent Kidney replacement therapy in critically ill children
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Acute kidney injury in children in intensive care is often second-
ary to shock and multi-organ dysfunction syndrome. Continuous 
kidney replacement therapy (CKRT) has several disadvantages, 
including intensive nursing requirements, continuous anticoagula-
tion, patient immobility and expensive equipment. Prolonged inter-
mittent kidney replacement therapy (PIKRT) refers to intermittent 
kidney replacement therapy over an extended period. There is now 
evidence in favor of this therapy especially in adults, with few case 
series from pediatric literature.
Purpose: The aims of this study were to describe the demographic 
characteristics of critically ill children requiring CKRT and PIKRT at 
a pediatric intensive care unit (PICU) in a tertiary care center and to 
compare survival between them.
Methods: Retrospective single center study analyzing critically 
ill children admitted to PICU that required CKRT or PIKRT 
between January 2013 and January 2022. Between January 2013 
and December 2019 all these children were treated with PIKRT 
(Fresenius 4008 or Genius ) because CKRT machines were not 
available in our center, and between January 2019 and January 
2022, with different modalities of CRRT (Fresenius multiFiltrate 
Acute Therapy System). Primary outcome was patient survival 
at 28 days after initiation of treatment.
Results: We analyzed data of 56 children, 42 on PIKRT and 14 
on CKRT.Baseline characteristics of study patients are presented in 
Table 1. Survival at 28 days after initiation of treatment was similar 
in both groups (PIKRT 68%, CKRT 78% p=0.33) Overall, premature 
terminations had to be done in 12 patients for intractable hypoten-
sion or circuit clotting. Heparin free sessions were more frequently 
achieved in the PIKRT group (65 %) than in CKRT group (15%) 
p=0.001
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Leptospirosis is a prevalent zoonotic disease in developing coun-
tries especially emerges during rainy season. Mammals, mostly 
rodents, are reservoir of Leptospira which these pathogens remain 
in proximal tubules, excreted in urine, and infect humans through 
direct contact with mucous membrane. Multiple organ involve-
ment, essentially kidney dysfunction, is characteristic of severe 
leptospiral infection which termed as Weil’s disease. Adoles-
cents tend to have more serious clinical manifestations compare 
to younger children. Here we discuss two adolescents (10 and 
17-years old) with Weil’s disease occurred during rainy season 
in Indonesia.
Both patients had chief complaint of low-grade fever less than a 
week. Severe knee pain, jaundice, and brownish urine were also 
the most prominent symptoms. There was history of playing in 
dirty water during rainy days. Physical examination revealed icteric 
sclera, discomfort in epigastric region, and skin rashes. Both 
patients had decrease of urine output confirmed by glomerular 
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comorbidity (apart from AKI) were present in all children: GvHD in 
different stages in all pts, sepsis (41,7%), CMV infection (33,3%) and 
other diseases. 2/3 of children died up to 2 months after RRT start, 
1 pts died in later period with CKD. The only child with CKD at the 
moment of HSCT preserved stable CKD stage. In children without AKI 
and RRT - the mortality was 18%.
Conclusion: RRT is rarely performed in children with AKI after allo-
genic HSCT but the necessity of dialysis is a great risk factor for death 
in this group of patients.
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Objectives: Data on the characteristics of acute kidney injury (AKI) 
in pediatric COVID-19 and MIS-C are limited. We aimed to define the 
frequency, associated factors and early outcome of AKI in COVID-19 
and MIS-C.
Methods: Hospitalized patients ≤18 years of age with confirmed 
COVID-19 or MIS-C at a tertiary center, between March 2020 - 
December 2021 were enrolled. AKI was defined and staged according 
to KDIGO criteria. The characteristics of AKI in the COVID-19 group 
were investigated in moderate, severe and critically ill patients; outpa-
tients and mild cases who do not have shortness of breath, dyspnea, or 
abnormal chest imaging were excluded.
Results: The study included 66 moderate-severe-critically ill patients 
with COVID-19 (9.71 ± 6.08 years) and 111 MIS-C patients (8.72 ± 
4.72 years). The frequency of AKI was 22.7% in COVID-19 and 15.3% 
in MIS-C; among them AKI was present on admission in 73.3% and 
88.2% of COVID-19 and MIS-C groups, respectively. In univariate 
analyzes, presentation with vomiting/diarrhea, high LDH, D-dimer, 
troponin and procalcitonin on admission were associated with AKI 
in COVID-19 patients; whereas older age, low albumin, hemoglobin, 
thrombocyte, and high CRP, procalcitonin, ferritin, D-dimer, troponin, 
and BNP levels and low ejection fraction on echocardiography on 
admission were associated with AKI in MIS-C group. Length of hospi-
tal stay was significantly longer in both COVID-19 and MIS-C patients 
with AKI, compared to those without AKI. Mortality was 9.1% in 
COVID-19 group; there was no mortality in MIS-C patients. AKI was 
associated with mortality in COVID-19 patients (p=0.021). Serum cre-
atinine returned to normal level in 96% of survivors before discharge.
Conclusion: AKI was seen in 15% of moderate-severe-critically ill 
COVID-19 group and 23% of MIS-C; it was associated with mortality 
in COVID-19. Clinical and laboratory parameters associated with AKI 
were different in COVID-19 and MIS-C. Early outcome was excellent 
among survivors.

Conclusion: PIKRT is a viable alternative to traditional CKRT for 
critically ill children although prospective studies directly comparing 
different modalities are required.

Acute Kidney Injury (including CKRT)

P3-446 - Renal replacement therapy (RRT) in children undergoing 
allogenic hematopoietic stem cell transplantation (HSCT)

Katarzyna Gąsowska1, Katarzyna  Zachwieja1, Jolanta Goździk2, Alek-
sandra Krasowska-Kwiecień2, Monika  Miklaszewska1, Dorota Drozdz1

1Jagiellonian University Collegium Medicum, Pediatric Nephrology, 
Kraków, Poland
2Jagiellonian University Collegium Medicum, Clinical  Immunol-
ogy and Transplantation, Kraków, Poland

Introduction: The aim of the study was single center retrospective 
data analysis of 12 children who required RRT due to acute kidney 
injury (AKI)in group of 211 patients treated with allogenic HSCTin 
Children’s University Hospital of Cracow from Jan 2006 till Dec 2021.
Methods: Indications for HSCT and conditioning regimen, transplant 
specifics (type of donor, HLA matching-status, GVHD prophylaxis, 
number or HSCTs) and clinical data concerning RRT (the medica-
tion used, indication for RRT, dialysis data, outcome) were reviewed. 
Indications for HSCT were hemato-oncological disorders, in 5 cases it 
was due to recurrence of oncologic disease. The conditioning regiments 
were accordant to current recommendation.
Results: All but one children had normal eGFR before HSCT (one 
patient CKD stage 3) and in his case the CRRT was planned as a prepa-
ration for HSCT. RRT was performed in 5,4 % of all HSCT recipients, 
only in 1 infant - peritoneal dialysis was chosen, for the others - CRRT 
(HDF). The indication for RRT was: hypervolemia (50%), AKI (33%), 
MOF (8,3%), prevention (8,3%) in the child with CKD. In all children 
except 2 cases – RRT was done within 100 days after the date of HSCT. 
The average duration time of dialysis was: 15,6 days. The coexisting 
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P3-448 - Acute kidney injury (AKI) in patients with “Hypoplastic 
Left Heart syndrome” (HLHS) undergoing Norwood-sano (NS) 
surgery at a reference hospital in São Paulo (Brazil).

Olberes Vitor   Andrade1,  Paloma  Gago2, Luiza   Ghizoni1, 
Renata   Miranda1, Andressa  Giorjão1, Juliana   Pacheco3, Lar-
issa  Gondim3, Sônia Meiken Franchi  Franchi3, Rosângela  Fittaroni3, 
Rodrigo Freire  Bezerra4, Beatriz  Furlanetto4

1Hospital Beneficiência Portuguesa São Paulo, Pediatric Nephrology, 
São Paulo, Brazil
2Hospital Beneficiência Portuguesa de São Paulo, Pediatric nephrol-
ogy, Sp, Brazil
3Hospital Beneficiência Portuguesa São Paulo, Pediatric Cardiology, 
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4Hospital Beneficiência Portuguesa de São Paulo, cardiac surgery, 
São Paulo, Brazil

Objective: To describe the epidemiological profile and the factors 
associated with AKI in the postoperative (PO) HLHS patients.
Methods: Analysis of a retrospective cohort of patients with HLHS 
undergoing NS in the period from 2019 to 2020.
Results: A total of 38 patients were evaluated, being 58% male. The 
average age was 9 days (2 - 55) and the average weight was 3.08 kg 
(1.82 - 4.10). The average time of cardiopulmonary by-pass (CPB) 
was 189 min (106 - 375). The prevalence of AKI was 86% and 75% 
required renal replacement therapy (RRT). CPB > 180 min was cor-
related with progression to AKI. The Peritoneal dialysis (PD) was the 
most used RRT (22/24 patients). Fluid overload (> 10%) was noted in 
76% of patients, being the main indication for RRT. Furosemide (> 4 
mg/kg/day) was used in 73% of patients. The initial time of PD instal-
lation varied from 0 to 3 days, with 62% starting in the immediate PO 
period. The average time of PD was 13,25 days (3 - 61). Peritonitis 
was detected in one patient. Ten patients underwent extracorporeal 
membrane oxygenation (ECMO) and required RRT. The survival time 
was 71% and after the ICU discharge, all patients had a recovery of 
theirs baseline renal function.
Conclusion: AKI in patients with HLHS undergoing NS is a frequent 
complication and a risk factor for morbidity and mortality. The PD is 
the first line TSR, being effective and safe. Due to the surgical com-
plexity, risk factors and limitations of the use of traditional biomarkers 
in AKI, we consider the need for an early onset of PD. Periodic follow-
up of the renal function and other complications is recommended.

Acute Kidney Injury (including CKRT)

P3-450 - The association between intravenous solution- induced 
hyperchloremia, metabolic acidosis and new or progressive acute 
kidney injury among pediatric patients with Diabetic Ketoacidosis. 
A retrospective cohort study.

Joan Christine Guina1
1Philippine Children’s Medical Center, Pediatric Nephrology, Que-
zon City, Philippines

Background: Diabetic Ketoacidosis requires large and immediate fluid 
resuscitation. Excessive administration of high chloride containing IV 
fluids can cause hyperchloremia. Currently, there is scarcity of data 
associating hyperchloremia with acute kidney injury and prolonged 
metabolic acidosis among children with DKA.
Objective: To investigate the association between intravenous solu-
tion- induced hyperchloremia, metabolic acidosis and acute kidney 
injury among DKA patients

Methods: This is a retrospective cohort study among cases of Diabetic 
Ketoacidosis. The serum chloride level were reviewed, the total chlo-
ride infused was computed and compared per time interval by repeated 
measures ANOVA. Hyperchloremic cases were determined and were 
analyzed for the occurrence and association with acute kidney injury 
using Fisher exact test. The serum chloride, total chloride infused, total 
fluid input and urine output among those with and without AKI were 
evaluated. The length of DKA resolution was compared among the 
hyperchloremic and nonhyperchloremic group.
Results: There were 280 cases of DKA but only 167 were eligi-
ble. 158 (94.6%) of these developed hyperchloremia and 36 (21%) 
had acute kidney injury. The association between hyperchloremia 
and acute kidney is not statistically significant (P=0.21) but a 
significant decreased in urine output among the cases was proven 
(P=0.008). The length of DKA resolution by closure of anion 
gap has an average of 21.29 (±13.95) hours while the rise of pH 
has 25.51 (±14.77) hours and 29.7 (±14.89) hours for HCO3. 
Hyperchloremic group has longer duration of DKA resolution by 
pH (P= 0.0281) and bicarbonate (P= 0.0080) while no statistical 
difference was noted for the closure of anion gap between the two 
groups.
Conclusion and Recommendation: The study showed that hyperchlo-
remia (94%) is common during fluid resuscitation. It causes prolonged 
metabolic acidosis and decreased urine output which can lead to acute 
kidney injury. A randomized controlled trial may be done to strengthen 
these observations.
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P3-451 - Improvement of diagnostic performance for prediction of 
acute kidney injury by incorporating additional risk factors into 
the renal angina index

Wun Fung  Hui1, Vivian Pui Ying   Chan2, Kam Lun   Hon1, Man 
Hong  Poon2

1Hong Kong Children’s Hospital, Department of Paediatrics and Ado-
lescent Medicine, Hong Kong, Hong Kong
2Hong  Kong  Children’s  Hospital, Department  of  Pharmacy, 
Hong Kong, Hong Kong

Introduction: Renal angina index (RAI) is a useful clinical tool 
for determining the risk of acute kidney injury (AKI) among criti-
cally ill children. Recent studies have identified additional risk fac-
tors not included in the RAI that may predispose children to AKI 
development.
Method: A prospective study on AKI and electrolyte distur-
bances epidemiology was conducted from 6/2020 to 6/2021 on 
children aged 1 month to 18 years old admitted to the Paediatric 
Intensive Care Unit (PICU) of the Hong Kong Children’s Hos-
pital. We determined the relative risk (RR) of potential risk fac-
tors for AKI development and evaluated if incorporating these 
additional factors into the RAI model could improve its diag-
nostic performance. AKI was defined using the KDIGO criteria. 
Medication intensity was defined as the number of concomitant 
medication exposure.
Results: Altogether 254 episodes of admission were enrolled for analy-
sis. 58.3% of children were male with a median (interquartile range) 
age of 4.9 (9.6) years old. The AKI incidence was 41.7%. Apart from 
factors that already included in the RAI, additional factors including 
post-cardiac operation (RR: 1.36 [1.00, 1.85]), non-invasive ventilatory 
support (RR: 1.72 [1.26, 2.35]), PIM3 score (RR: 1.05 [1.02, 1.08]), 
nephrotoxic medication exposure (RR: 1.94 [1.29, 2.92]), total dose of 
nephrotoxic medication (RR: 1.01 [1.00, 1.01]) and maximal medica-
tion intensity (RR: 1.15 [1.04, 1.28]) were identified. The incorporation 
of post-cardiac surgery, use of non-invasive ventilation and maximal 
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medication intensity yielded the best area under the curve (AUC) for 
predicting AKI during PICU stay (Figure 1). Model 3 also performed 
the best for prediction of AKI on Day 2 (AUC: 0.75) and Day 3 (AUC: 
0.72) of admission.
Conclusion: Post-cardiac surgery, requirement of non-invasive ven-
tilation and nephrotoxic medication exposure were important risk 
factors for AKI development among critically ill children. Incorpora-
tion of these factors into the RAI model may enhance its predictive 
performance.

Conclusion: AKI was common among critically ill children. A signifi-
cant proportion of children with AKI developed AKD and persistent 
AKI upon discharge. A higher AKI stage and longer AKI duration were 
associated with worse renal outcome at PICU discharge.
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P3-452 - Natural history of acute kidney injury and acute kidney 
disease among critically ill children

Wun Fung Hui1, Kam Lun  Hon1, Vivian Pui Ying  Chan2, Man Hong  Poon2

1Hong Kong Children’s Hospital, Department of Paediatrics and Ado-
lescent Medicine, Hong Kong, Hong Kong
2Hong  Kong  Children’s  Hospital, Department  of  Pharmacy, 
Hong Kong, Hong Kong

Introduction: The natural history of AKI and its progression to acute 
kidney disease (AKD) provide important prognostic information for 
children with AKI. We described the progression and outcomes of AKI 
among children admitted to the Paediatric Intensive Care Unit (PICU) 
of the Hong Kong Children’s Hospital.
Methods: A prospective study on AKI epidemiology was conducted 
from 6/2020 to 6/2021 on children aged 1 month to 18 years old admit-
ted to our PICU. AKI was defined using the KDIGO criteria, and AKD 
was defined as AKI lasting for >7 days.
Results: Altogether 254 episodes of admission were analyzed. 
Male accounted for 58.3% and the median (interquartile range) 
age was 4.9 (9.6) years old. The overall incidence of AKI was 
41.7% (Stage 1: 18.5%; Stage 2: 14.2%; Stage 3: 9.1%) and AKD 
developed in 12.3% of children with AKI (Figure 1). 62.9% of 
children attained the highest AKI stage on day 1 of admission. 
Children with AKI were mostly non-oliguric with the median urine 
output being 2.8 (1.9) ml/kg/hour. The median duration of AKI was 
2 (3) days and 33.3% of children with AKI had their serum creati-
nine level returning to baseline level. Acute dialysis was required 
among 3.5% of children. Initial AKI staging (p<0.001), the num-
ber (p=0.004) and intensity (p=0.001) of nephrotoxic medications 
exposure both determined AKI progression (Figure 1). Upon PICU 
discharge, AKI persisted in 18.0% of patients and 1.6% of them 
remained dialysis-dependent. Both AKI staging (p<0.001) and 
AKD (p=0.026) were associated with worse stage AKI upon dis-
charge. AKI was associated with longer PICU stay (p<0.001) and 
higher PICU mortality (p<0.001).

Acute Kidney Injury (including CKRT)

P3-453 - Acute kidney injury in relation to nephrotoxic medica-
tion use among critically ill children in the paediatric intensive 
care unit (PICU)

Wun Fung Hui1, Vivian Pui Ying  Chan2, Veronica Ka Wai  Lok2, Hei 
Kiu  Tse2, Cheng  Wong2, Sze Ming  Wong2, Man Hong  Poon2, Kam 
Lun  Hon1

1Hong Kong Children’s Hospital, Department of Paediatrics and Ado-
lescent Medicine, Hong Kong, Hong Kong
2Hong  Kong  Children’s  Hospital, Department  of  Pharmacy, 
Hong Kong, Hong Kong

Background: Critically ill children are vulnerable to acute kidney 
injury (AKI) and are often exposed to multiple nephrotoxic medica-
tions. We presented the result of a prospective study on the potential 
association between nephrotoxic medications and the risk of AKI in 
children admitted to PICU of Hong Kong Children’s Hospital.
Method: Patients aged > 1month to ≤ 18 years old were recruited 
from 6/2020 to 6/2021. The medication records from 14 days prior 
to PICU admission to PICU discharge were reviewed by an inde-
pendent pharmacist to determine the number and doses of nephro-
toxic medication exposure in relation to the development of AKI. 
Medication intensity was defined as the number of concomitant 
nephrotoxic medications.
Findings: Altogether 254 admissions fulfilling the study crite-
ria were identified. The incidence of AKI was 41.7%. 68.9% of 
the patients were exposed to ≥1 of the 45 nephrotoxic medica-
tions. Nephrotoxic medication exposure (relative risk [RR]: 
1.94 [1.29, 2.92]), total nephrotoxic medication dose (RR: 
1.01 [1.00, 1.01]) and maximal medication intensity (RR: 1.15 
[1.04, 1.28]) were all identified as risk factors for AKI devel-
opment. The risk of AKI markedly increased when the maximal 
medication intensity (RR: 1.84 [1.23, 2.75]) was ≥4. During 
their PICU stay, children with AKI received a higher number 
(p<0.01), total dose (p<0.01) and maximal medication inten-
sity (p<0.01) of nephrotoxic medications. A persistently higher 
serum creatinine level was also observed among children with 
AKI and nephrotoxic medication exposure (p=0.046) (Fig-
ure 1). Furosemide, vancomycin and spironolactone were the 
three medications with the highest total administered doses, 
but forscarnet, ganciclovir and cyclosporin A were the three 
medications with highest median number of doses and treat-
ment days per patient.
Conclusion: Nephrotoxic medication exposure significantly increased 
the risk of AKI development among critically ill children. Both the 
number of medications, the total doses and medication intensity were 
associated with a worse renal outcome.
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P3-454 - Incidence, Risk Factors and Outcome of Acute Kidney 
Injury (AKI) in Children with Nephrotic Syndrome

Syed Saimul Huque1, Nure Jannatun  Naima1, Afroza  Begum1, Ran-
jit Ranjan  Roy1, Abdullah Al  Mamun1, Tahmina  Jesmin1, Shanjida 
 Sharmim1, Golam Muin  Uddin1

1Bangabandhu Sheikh Mujib Medical University, Pediatric Nephrol-
ogy, Dhaka, Bangladesh

Children with nephrotic syndrome (NS) develop a variety of acute com-
plications that can be serious and life-threatening, including infections, 
hypovolemia, venous thromboembolism (VTE), and acute kidney injury 
(AKI). There are number of potential risk factors for the development of 
AKI, including intravascular volume depletion, infection and exposure 
to nephrotoxic medication. AKI is associated with adverse outcomes in 
hospitalized children and can also progress to chronic kidney disease 
(CKD) and even death. Objectives of this study were to determine the 
incidence, risk factors and short term outcome of acute kidney injury 
(AKI) in children with nephrotic syndrome in the department of Pediatric 
Nephrology (in-patient department) Bangabandhu Sheikh Mujib Medical 
University. Total 144 patients aged between 1-18 years with nephrotic 
syndrome admitted in the in-patient department of Paediatric Nephrol-
ogy fulfilling the inclusion criteria were enrolled for this study. In this 
study, serial serum creatinine was measured during hospital stay. When 
AKI was identified, risk factors were compared with non AKI group. 
Staging was done according to KDIGO guideline. The children with 
AKI were observed for outcome by measuring serial S. Creatinine at 
15 days and monthly for 3 months. Out of 144 nephrotic syndrome chil-
dren 18 patients developed AKI (12.5 %). Pneumonia (OR, 1.116; 95% 
CI, 0.62 to 2.842; p=0.033), cyclosporine (OR, 1.047; 95% CI, 1.003 
to 2.814; p=0.036), tacrolimus (OR, 1.022; 95% CI, 1.001 to 2.535; 
p=0.019) were significantly associated with AKI in children with NS. 
After 3 months, 10(71.4%) patients got complete recovery and 2(14.28%) 
patients developed CKD. So, this study highlights the need to identify 
risk factors of AKI among nephrotic children and strategies need to be 
taken to reduce the morbidity and mortality of them.

Acute Kidney Injury (including CKRT)

P3-455 - Furosemide stress test to predict AKI progression in 
critically-ill children

Sudarsan K1, Aditi  Sinha2, Arvind  Bagga2, Pankaj  Hari2

1JIPMER, Paediatrics, Puducherry, India
2AIIMS, Pediatrics, Delhi, India

Background: Furosemide stress test (FST) is a novel functional bio-
marker for predicting severe acute kidney injury (AKI). As there are 
no prospective pediatric studies, we aimed to examine the role of FST 
in predicting AKI progression over 7 days in critically-ill children.
Methods: All children 3 months to 18 years of age admitted to the 
intensive care (ICU) or high dependency unit (HDU) of a tertiary care 
hospital from Nov 2019 to July 2021 were screened for eligibility. 
Patients who developed AKI stage 1 or 2 (KDIGO urine output or 
serum creatinine criteria) within seven days of admission underwent 
FST (intravenous furosemide at 1 mg/kg in naïve and 1.5 mg/kg in 
exposed) after catheterisation and urine output was measured hourly 
for the next six hours; output >2 ml/kg within the first two-hours was 
deemed furosemide responsive. Other biomarkers like plasma neu-
trophil gelatinase-associated lipocalin (NGAL) and proenkephalin 
(PENK) were also evaluated in these patients.
Results: Of the 480 admitted patients, 51 developed AKI stage 1 or 2 
within seven days of admission and underwent FST. Twelve patients 
(23.5%) developed stage 3 AKI within seven days of FST, 9 (17.6%) of 
whom required kidney replacement therapy (KRT). FST emerged as a 
good biomarker for predicting stage 3 AKI and need for KRT with area 
under the curve (AUC) being 0.92 ± 0.05 (95% CI 0.82-1.0; p<0.0001) 
and 0.96 ± 0.03 (95% CI 0.9-1.0; p<0.0001), respectively. The corre-
sponding AUC for NGAL and PENK were 0.75 ± 0.08 (95% CI 0.59-
0.91; p 0.009) and 0.79 ± 0.08 (95% CI 0.64-0.94; p 0.003), respectively.
Conclusions: Furosemide stress test is a simple, inexpensive and 
robust biomarker for predicting stage 3 AKI and KRT need in criti-
cally-ill children; larger prospective studies are recommended before 
its routine clinical implementation.
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P3-456 - Risk factors and a prediction score were evaluated for 
early detection of acute kidney injury caused by dengue viral infec-
tion in children

Uthaiwan  Khongkhanin1, Nisanat  Intarakul1, Tharathorn 
 Durongbhandhu1, Wasana  Hongkan1

1Chonburi Hospital, pediatrics, Chonburi, Thailand
Risk factors and a prediction score for acute kidney injury caused by 
dengue viral infection in children

Introduction: Acute kidney injury (AKI) in children with dengue viral 
infection (DVI) is one of a serious complication. Although, the AKI 
definitions have evolved, few studies have been reported the incidence 
and risk factor of AKI caused by DVI, particularly in children. No 
studies have also developed clinical predictor scores for early detection 
of AKI caused by DVI.
Objective: To study the risk factors and develop a prediction score for 
AKI caused by DVI in children
Material and methods: This study based on a single-center ret-
rospective cohort of children admitted to our large tertiary care 
hospital during 5 years. AKI was defined according to Improving 
Global Outcomes (KDIGO) and pediatric RIFLE (pRIFLE) clas-
sification. All parameters were collected upon admission. Mul-
tivariable logistic regression was used to identify the strongest 
predictors. Developed clinical scoring model was calculated from 
logistic coefficient.
Result: A total of 572 patients were included. Of these, 98 patients (17.1%) 
had AKI by KDIGO classification, and 36 patients (6.3%) had AKI by 
pRIFLE classification. Six independent predictors for AKI were identi-
fied; hematocrit levels > 40% (OR: 7.2; p <0.001), severe dengue infec-
tion (OR: 5.7; p <0.001), BMI > 25 kg/m2 (OR: 8.2; p=0.006), leucocyte 
counts < 4,000 cells/mm3(OR: 3.9; p =0.003), platelet counts < 100,000 
cells/mm3(OR: 17.9; p <0.001), and serum sodium level < 135 mmol/L 
(OR: 2.8; p =0.004). The cut-off score of > 3 points had the optimal 
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discriminative power to distinguish between those with versus without 
AKI in dengue infection, with sensitivity of 92.9% and specificity of 77.1%.
Conclusion: Our prediction score is helpful for early detection of AKI 
caused by DVI in children, with a good performance and easily obtain-
able information.
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P3-457 - Gravity assisted Continuous Flow Peritoneal Dialysis 
(CFPD) technique use in Acute Kidney Injury in children
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Background: One of the disadvantages of PD use for AKI is the low 
ultrafiltration and clearances compared to extracorporeal techniques. 
In a previous study we demonstrated increased ultrafiltration and clear-
ances using CFPD in children with AKI. The technique was however 
expensive because of high volume pumps needed to circulate fluid.
Aim: To develop a technique for doing CFPD in children using cost 
effective equipment and using gravity to circulate fluid through the 
abdomen. To compare this technique to conventional peritoneal 
dialysis (PD)
Method: First an in vitro study was performed to design and test the 
hydraulics of such a system. Fifteen children with acute AKI requiring 
dialysis were recruited from our PICU. Two PD catheters were inserted 
at the bedside into each patient. Each patient received sequentially both 
conventional PD and CFPD in a randomised order. After initial filling, 
dialysate flow rate (50ml/1.73 m2 per minute) was maintained. Pri-
mary outcome were functionality and complications of the system and 
modalities were compared regarding ultrafiltration, clearances. Paired 
t test were used to compare these outcome.
Results: Mean age 8 Months(range 0,2-14), weight 6,3 kg (2,3-14). 
The system was easy and quick to set up. The system functioned well 
with minimal complications. Ultrafiltration achieved was approxi-
mately 4 times higher(p=0,003) with CFPD and clearances were dou-
bled ( p=0,001).
Conclusion: Gravity assisted CFPD is a cheap and effective way to 
augment ultrafiltration and clearances in peritoneal dialysis in children 
with AKI
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P3-459 - Prevalence and outcome of AKI in children with Lassa 
fever in a tertiary Centre, Nigeria
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- Nigeria,
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cine University of Ibadan- Nigeria,
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Background: Lassa fever causes AKI of varying severity in infected 
children, however, there has been little focus on this seemingly rising 
scourge.
Aim: To determine the prevalence and outcome of AKI in children 
with Lassa fever
Methodology: A retrospective study of Lassa fever in children diag-
nosed with RT-PCR at the Federal Medical Center, Owo. AKI was 
defined using the KDIGO criteria.
Results: A total of 81 children with Lassa fever were recruited in this 
study, 50.6% were males, with a mean age of 8.76±4.82 years. Fifty-
eight percent (58.0%) had AKI, of which 29.0%, 14.8%,6.0% had stages 
1, 2 and 3 KDIGO AKI respectively. More males (52.2%) had AKI 
while 19.1% had hemodialysis. Case fatality rate was 8.6% while 91.4% 
were discharged. All of the deaths recorded (100.0%) were in those 
with AKI stages 2 and 3. The mean duration of hospital stay for AKI 
patients was 17.87±9.73 days.
Conclusion: AKI is relatively common in children with Lassa fever, 
mortality occurs in patients with stages 2 and 3 AKI. More studies are 
needed on the risk factors for death, preventions and treatment of AKI 
in patients with Lassa fever.
Keywords: Acute Kidney Injury; Kidney Disease Improving Global 
Outcomes; Paediatric Lassa fever; Outcome.
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Background: Acute kidney injury (AKI) remains a leading cause of 
morbidity and mortality globally with resource-limited settings bearing 
a disproportionate share of the burden. This study looks at the predic-
tors of mortality and long-term-outcomes in children with AKI in a 
resource-limited-setting.
Methods: This was a prospective study of children with AKI admit-
ted between October 2014 and November 2019. AKI was diagnosed 
using the 2012 Kidney Disease Improving Global Outcomes defini-
tion. We assessed the aetiology, predictors of in-hospital mortality, 
and two-year survival of children with AKI in a mission hospital in 
South-West Nigeria.
Results: Of the 201 children with AKI, only 169 had a complete data-
set. The median (interquartile range) age was 6 (3 to 12) and the male 
preponderance of 111 (65.7%) was largely from lower socioeconomic 
class (110; 65.1%). The peak age of incidence for AKI was aged 1 to 
5 years (65; 38.5%). Twenty (11.2%) had kidney replacement therapy. 
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Sepsis was the most common cause of AKI (26.6%), followed by 
malaria (15.4%) and nephrotic syndrome (14.8%). Fever (72.8%) was 
the most common presenting symptom, followed by pallor (52.1%) 
and vomiting (45.6%). Thirty-two (27.8%) had elevated blood pres-
sure. The clinical features, mean estimated glomerular filtration rate, 
and electrolytes except serum sodium were comparable between those 
who died and those discharged home. In-hospital mortality, 14.8%, 
29 children were lost to follow-up while 7 died at follow-up, giving a 
cumulative mortality rate of 22.9% (32/140). The Kaplan-Meier sur-
vival curve shows a probability of survival of 80% (95% CI 74 to 87%) 
after an AKI.

frequency of fevers nor improved kidney function. Increased IgG4 
levels (3.18 g/l) indicated IgG4-related disease. The skin biopsy 
revealed paraepidermoid epithelium with hyperkeratosis. The kidney 
biopsy showed polymorphic tubular inflammatory infiltration and 
presence of IgG4 and CD138+ cells - indicative of IgG4-related dis-
ease. The treatment was intensified, high-dose methylprednisolone 
and mycophenolate mofetil (MMF) improved kidney function (serum 
creatinine 0.7 mg/dl, urinary protein-to-creatinine ratio 0.22 mg/mg), 
decreased CRP (0.2 mg/dl) and reduced IgG4 (2.77 g/l) levels. After 
1 month the patient had normal kidney function and CRP 0.1 mg/
dl. The therapy with low-dose prednisone and MMF was continued. 
After 3 months creatinine was 0.86 mg/dl and urinalysis showed no 
abnormalities.
Discussion and conclusions: IgG4-related disease is a multiorgan 
fibroinflammatory condition that can mimic PIMS and vasculitis 
syndromes or cause ATN, as in our case. The diagnosis is based on 
clinical manifestation, laboratory findings and renal biopsy. Intensive 
anti-inflammatory and immunosuppressive treatment may cause fast 
improvement and normalization of IgG4 levels.

Acute Kidney Injury (including CKRT)

P3-464 - Early detection of severe acute kidney injury by urinary 
Neutrophil Gelatinase-associated Lipocalin in critically ill children

Fuad MD Abdul  Hadi1, Mohammed Maruf-Ul- Quader1

1Chittagong Medical College, Pediatric Nephrology, Chattogram, 
Bangladesh

Background: Acute kidney injury (AKI) is independently associ-
ated with worsened morbidity and increased mortality in critically ill 
children in the pediatric intensive care unit (PICU). Till date serum 
creatinine (SCr) is the gold standard for AKI detection but it may not 
rise until 25-50% of kidney function has been lost which increases mor-
bidity and mortality. So, new biomarker is needed for early detection 
of severe AKI, like urinary neutrophil gelatinase-associated lipocalin 
(uNGAL).
Objective: To evaluate the ability of uNGAL for early detection of 
severe AKI in critically ill children admitted in PICU.
Materials and Method: This prospective observational study 
was carried out on 90 PICU patients of Chittagong Medical Col-
lege Hospital, from December 2020 to November 2021. Urine 
was collected for uNGAL on admission (Day 0) and blood sam-
ples on Day 0  (D0), Day3  (D3) and Day7  (D7) for serum creati-
nine (SCr).
Results: Among 90 children, 26 (28.9%) develop AKI on day 3. The 
median uNGAL level was 182.85 ng/ml in children with severe AKI 
compared to 44.29 ng/ml in those without severe AKI (AKI group 
and non AKI group). Day 0 uNGAL level can detect Day 3 severe 
AKI [area under the curve (AUC) = 0.945, 95% confidence interval 
(CI) 0.867–1.0]. To discriminate severe and without severe AKI, the 
best cutoff point for uNGAL was 102.70 ng/ml, with a corresponding 
sensitivity of 96.15%, specificity of 98.44%, positive predictive value 
96.15%, negative predictive value 98.44% and diagnostic accuracy 
97.78%.
Conclusion: uNGAL can detect severe AKI earlier than SCr in criti-
cally ill children of PICU

Acute Kidney Injury (including CKRT)

P3-465 - Severe acute kidney injury and thrombotic microangiopa-
thy following Sri Lankan Hypnale spp. envenoming: early plasma 
paresis as a potential therapy

On Cox proportional-hazards analysis, the absence of breathlessness 
(HR 2.537, 95% CI 1.210 to 5.317) and the absence of hyponatremia 
(HR 2.914, 95% CI 1.343 to 6.324) were factors associated with 
increased survival.
Conclusion: AKI in resource limited settings carries a high mortality 
rate with presenting breathlessness and hyponatraemia predictive of 
poor outcomes.
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P3-461 - A rare cause of acute tubulointerstitial nephritis in a 
16.5-year-old boy
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Introduction: Acute tubulointerstitial nephritis (ATN) is most often 
induced by drug therapy. It can be also caused by rare diseases like 
IgG4-related nephropathy.
Materials and methods: A 16.5-year-old boy with recurrent fever 
for last 4 months, weight loss and deteriorating kidney function 
was admitted to our department. At admission he was afebrile, with 
fibrotic papules on limbs, increased inflammatory activity (C-reac-
tive protein [CRP] 8.9 mg/l), serum creatinine 1.69 mg/dl, creati-
nine clearance 48 ml/min/1.73m2, cystatin C 1.47 mg/dl, cystatin 
C clearance 55 ml/min/1.73m2, glomerulotubular proteinuria 1.1 
g/24h, increased serum amyloid A (668 mg/l), IgA (2.1 g/l), IgM 
(1.78 g/l) and IgG4 (2.97 g/l). Due to increased CRP and dilatated 
left coronary artery in echocardiography a suspicion of pediatric 
inflammatory multisystem syndrome was made, however, the patient 
had no COVID history. Intravenous immunoglobulins, low-dose 
methylprednisolone (32 mg/24h) and Anakinra did not reduce the 
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Introduction: Acute kidney injury (AKI) is a serious clinical mani-
festation of the Sri Lankan hump nosed pit viper (Hypnale spp.) bites. 
Thrombotic microangiopathy (TMA) is increasingly recognized in 
association with AKI in cases of Hypnale spp envenomation.
Case History: A five year old boy presented with severe acute kidney 
injury following hump nosed pit viper bite. He was born with a single 
functioning right kidney and renal functions has been normal until this 
incident. He was bitten on the dorsum of the right foot with local enven-
omation features. He was anuric on admission with serum creatinine of 
315 μmol/l. The blood picture (BP) revealed the evidence of microan-
giopathic haemolytic anaemia (MAHA) with haemoglobin of 6.7 g/dl.
The first session of haemodialysis was conducted on the day two of 
admission. He was transfused during the dialysis. Due to the evidence 
of MAHA and severe haemolysis with low platelet count (< 30000/l), 
the patient was started on therapeutic plasma paresis on day 3. He 
underwent seven consecutive cycles of plasma paresis until platelet 
count raised > 100000/l and settlement of MAHA. The requirement 
of dialysis has become less and kidney functions improved with settle-
ment of MAHA. The child has recovered completely within 21 days.
Discussion and Conclusion: The majority of patients with severe AKI 
following Hypnale bites also have TMA. MAHA is the hallmark of 
TMA and process of red blood cell destruction within the microvas-
culature accompanied by thrombocytopenia due to platelet activation 
and consumption.
The presence of TMA is associated with a more prolonged course of 
AKI. In our patient, we have started plasma paresis early and it resulted 
in early recovery of both MAHA and AKI. Early initiation of plasma 
paresis would alter the course of the disease in patients with severe AKI 
and TMA following hump nosed pit viper bite envenomation.
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P3-466 - Relation between capillary refill time and outcomes as 
acute kidney injury in post-cardiovascular surgery pediatric 
patients
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Background: Worldwide incidence of acute kidney injury (AKI) in 
children is 14%. In inpatient children, AKI can be up to 53%, and in 
post-cardiovascular surgery, up to 24%. The capillary refill time (CRT) 
and serum lactate are proposed have been proposed as predictive fac-
tors for AKI occurrence.
Objective: To evaluate the CRT and serum lactate levels as risk fac-
tors for AKI in children in post-cardiovascular surgery
Methods:  An observational prospective study was conducted. 
Between October 2020 and March 2021, patients aged two years old 
or less who went to cardiovascular surgery were included. Logistic 
regression was performed to assess the association.
Results: Seventy-seven patients were included. The AKI incidence 
was 23.4% (50% KDIGO stage 1, 27.8% KDIGO stage 2 and 22.2% 
KDIGO stage 3), overall mortality was 10.4% and in AKI group 
was 22%. A CRT>4 seconds presurgical (OR: 6.93 CI 95% [1.97-
24.35]; p=0.003) was associated with AKI occurrence. Regarding 
serum lactate, higher levels at ICU arrival (OR: 1.21 CI 95% [1.02-
1.44]; p=0.03), 6-hours (OR: 1.25 CI 95% [1.04-1.5]; p=0.019) and 
12-hours (OR: 1.26 CI 95% [1.04-1.52]; p=0.02) were associated 
with AKI.
Conclusion: CRT >4 seconds and higher serum lactate levels were 
associated with AKI occurrence in post-cardiovascular surgery pedi-
atric patients.
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P3-467 - Acute renal failure as a predictor factor for multiple organ 
dysfunction in preterm newborns
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Background: Multiple organ dysfunction (MOD) increases the risk 
of morbidity and mortality in newborns and its incidence is inversely 
proportional to weeks of gestational age (WGA). Preterms could have 
an increased risk of acute kidney injury (AKI) due to immature kidney 
function.
Aim: To estimate the association between AKI and MOD in newborns 
from a neonatal intensive care unit
Methods: Retrospective cohort study. Patients less than 37 weeks of 
WGA were included. Patients with NICU discharge or death within 
the first 24 hours of life were excluded. The population was divided 
according to MOD presence. Logistic regression was performed to 
assess associations.
Results: 273 patients admitted to the NICU who met the crite-
ria were included. DOM incidence was 74.3%. AKI incidence was 
12.5%, being 15.3 in the DOM group and 4.3 in the non-DOM 
group. For logistic regression, the weight and APGAR variables 
were excluded due to collinearity with WGA. After adjusting for 
WGA, AKI was associated with MOD (OR 3.83, 95% CI [1.07-
13.69]; p=0.039).
Conclusions: AKI is associated with MOD. This study establishes 
an important precedent on morbidity generated by AKI in new-
borns. Monitoring renal could significantly impact patient clinical 
outcomes.
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children undergoing haematopoietic stem cell transplant
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Background: Acute kidney injury (AKI) is a well-recognised compli-
cation of haematopoietic stem cell transplant (HSCT). Previous stud-
ies have conflicting results regarding risk factors for AKI and have 
not assessed the association between baseline glomerular hyperfiltra-
tion (GH) and AKI in this population. We examined the relationship 
between AKI, transplant variables, and GH to further understanding 
of paediatric HSCT-associated AKI.
Methods: This was a retrospective review, across two tertiary pae-
diatric hospitals. All patients undergoing allogeneic HSCT for hae-
matological malignancy were included. AKI was defined and staged 
according to KDIGO criteria. GH was defined as glomerular filtration 
rate (GFR) ≥160mL/min/1.73m2. Baseline and treatment related fac-
tors were included in univariate and multivariate analysis.
Results: 202 patients were included. Median age was 8.8 years (range 
0.6-19 years). Within 100 days post-HSCT, AKI occurred in 85.6% of 
patients and 28.7% of all patients developed Stage 3 AKI, with 4.5% 
receiving kidney replacement therapy (KRT). Factors associated with 
development of Stage 3 AKI on multivariable analysis were early onset 
of AKI on or before day 10 (p=0.001), ≥10% increase in creatinine in 
the first 24 hours after AKI onset (p=0.001), use of ciclosporin (com-
pared with tacrolimus) (p=0.02), and total body irradiation (p=0.01). 
When baseline GFR was included in multivariable analysis, higher 
GFR was associated with Stage 3 AKI (p=0.03). Estimated GFR at 1 
year was significantly reduced in those with Stage 3 AKI compared to 
all others (-53.9 vs. -18.8mL/min/1.73m2; p=0.0002). Mean five-year 
survival was significantly reduced in those who underwent KRT (74 
days vs. 1289 days; p=<0.001).
Conclusion: Stage 3 AKI is prevalent among children undergoing 
HSCT and has significant consequences. New factors associated with 
severe AKI were identified, including early development of AKI and 
ciclosporin use. Higher baseline GFR may also be a risk factor for AKI 
and warrants further investigation.
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P3-472 - Assessment of South Asian Pediatric Acute Kidney Injury 
Epidemiology and Risk Factors (ASPIRE): A Prospective study on 
’Severe Pediatric AKI’
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Background& Objective: Pediatric acute kidney injury (AKI) is a 
global health concern, and the mortality associated with this is dis-
proportionately higher in resource-limited settings when compared to 
high-resource settings. There is a pertinent need to understand the epi-
demiology of pediatric AKI; therefore, we aimed a prospective study 
(ASPIRE) to investigate the epidemiology and associated risk factors 
of ‘severe AKI- which needs dialysis’ in children among South Asian 
Nations.
Methods & Study Design: ASPIRE is a multi-center, prospective 
observational study was conducted in different hospitals from South 
Asian countries from January 2020-December 2021. All children and 
adolescents ≤18 years of age, who needed dialysis for AKI in any of 
the 21 collaborating centers were enrolled. Meticulous history and 
detailed data collection were performed until one of the following 
endpoints were observed: 1) Discharge with full recovery; 2) Death; 
3) Discharge against medical advice. Data was analyzed in SPSS 
version 20.0.
Results: A total of 308 children with severe AKI were enrolled. The 
mean age was 6.17±4.65 years with males being 63%. Secondary 
AKI was more prevalent than primary AKI (62.7% vs 32.8%). Sec-
ondary AKI predominantly occurs due to infections (46.8%), dehy-
dration (24.1%), and nephrotoxins-induced AKI (14.4%). Common 
causes of primary AKI were Glomerulonephritis (19.8%), hemolytic 
uremic syndrome (16.8%), lupus nephritis (15.8%), and obstructive 
uropathy (12.8%). Mean serum creatinine (mg/dl) at the time of 
diagnosis was 4.71±6.4 (mg/dl). Most of the patients presented with 
oliguria 53.2%, and only 27.6% presented with anuria. Shock, need 
for ventilation support, and coagulopathy significantly correlated with 
developing AKI. The foremost used renal replacement therapy was 
peritoneal dialysis (60.7%). The mortality rate was 32.1% among the 
study populations.
Conclusion: Common causes of AKI in children in southeast Asia are 
infections, dehydration, and nephrotoxins, which can be easily prevent-
able. Mortality is high among these children suffering from severe AKI.
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Background & Objective: Dengue has arisen as the most relevant viral 
infection represents a significant threat to public health. Acute kidney 
injury (AKI) is not uncommon and is a severe complication of dengue 
fever. There is a scarcity of data on pediatric AKI in dengue fever from 
Bangladesh. Hence this study was aimed to evaluate the incidence, char-
acteristics, and clinical outcome of dengue fever with AKI.
Method: We retrospectively reviewed medical records of patients ≥14 
years admitted with a diagnosis of dengue fever either by NS1 positive 
or antibody IgM positive or both IgM and IgG positive at Dr. M R Khan 
Children’s hospital & Institute of Child Health, Dhaka from January 
2019 to December 2021 with the approval of the ethical committee 
of the institute. Incomplete data were excluded. AKI was diagnosed 
according to KDIGO criteria. Detailed evaluations of clinical and labo-
ratory data were performed and analyzed by SPSS version 20.0.
Result: Of the 712 total dengue patients, only 33 (4.6%) had acute kid-
ney injury. The majority (54.5%) had stage-1 AKI, 30.4% had stage-2 
AKI, and 15.1% had stage-3 AKI needed peritoneal dialysis. Mean 
HCT in AKI is higher than Non-AKI group 43.49 ± 3.47 Vs.37.98 ± 
5.16, respectively, which is statistically significant (p-value <0.005). 
Mean serum creatinine (μmol/L, mean ± SD) was 187.17 ± 121.35 in 
AKI group & 84.25 ± 16.99 in Non AKI group which is statistically 
significant ( p-Value <0.001). The duration of hospital stay was more 
in stage-3 AKI than stage 1 & stage 2. Three patients died in stage-3 
AKI group mortality is 9%.
Conclusion: AKI in children with dengue is not uncommon. Dengue 
associated with AKI had significant mortality and morbidity.
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Background: Multisystem Inflammatory Syndrome in children (MIS-
C) is a newly identified entity during covid pandemic. Although Acute 
Kidney Injury has been reported in patients with covid -19 infection, 
there is no such data about MIS-C patients.
Methods: This is a retrospective study conducted during the period of 
May 2020 to April 2021, in Pediatric department of Evercare Hospital 
Dhaka, Bangladesh. Patients who met CDC criteria of MIS-C were 
included in the study group and they are evaluated for presence of AKI 
or not, according to KDIGO guideline

Results: Total forty (40) patients were included in the study. Mean 
age was (64.22 ±50.06) months. Range was (4-177) months. Male was 
24(60%), Female was 16 (40%). Duration of mean Hospital stay was 
(7.58±3.86) days. All of them got steroid and 23 (57.5%) of them got 
IVIG. Among the 40 patients, 13 (32.5%) patients were found to have 
AKI. There was no mortality. Among the AKI patients, all were in, 
KDIGO stage one, except 3 patients. No patient needs dialysis. Twelve 
percent patients needs PICU admission.
Conclusion: Our study suggests that children with MIS-C, mostly 
experiences mild AKI, and all of them improved promptly with only 
supportive management.
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Background: Early accurate recognition of acute kidney injury in chil-
dren may improve morbidity and mortality. Traditional diagnosis of 
AKI by serum creatinine and urine output has inherent limitations and 
may delay diagnosis. Novel non-invasive biomarkers ushered a new era 
that may allow early recognition of AKI.
Methods: This meta-analysis aimed to quantitatively synthesize the 
diagnostic performance of the novel biomarkers in predicting AKI. 
We searched PubMed, EMBASE, and Web of Sciences for studies 
published till January 2022. Search terms included acute kidney 
injury, pediatrics, adolescent, and biomarker. Two reviewers indepen-
dently assessed the studies for eligibility. Cohort and cross-sectional 
studies evaluating the diagnostic performance of various biomark-
ers in predicting AKI. The QUADAS-2 tool for quality assessment. 
The hierarchical summary receiver operating characteristic (HSROC) 
model was used to synthesize the summary estimates of diagnostic 
parameters. Diagnostic accuracy was reported using summary sen-
sitivity, specificity, and area under the curve (AUC) with 95% CI.
Results: Overall, thirty-five studies were included in this meta-
analysis. Urinary NGAL showed summary sensitivity, specificity, 
and AUC of 0.75 (95% CI, 0.61–0.86), 0.84 (0.73–0.91), and 0.87 
(0.84–0.89) respectively for the prediction of AKI in children who 
underwent cardiac surgery. In the setting of the intensive care unit 
(ICU) AUC was 0.81 (0.77-0.84) for the prediction of AKI. Simi-
larly, the AUC of serum NGAL for ICU and cardiac surgery patients 
was 0.83 (0.80-0.86) and 0.92 (0.90-0.94), respectively. We observed 
a pooled AUC of 0.83 (0.79-0.86) for serum cystatin C in an ICU 
setting in the prediction of AKI. The AUC of IL-18 for predicting 
AKI was 0.73 (0.69-0.77).
Conclusion: Pooled evidence suggests that NGAL and serum cys-
tatin C have good predicting ability and may have potential role in 
early recognition of patients at higher risk of AKI in routine clinical 
practice.

Acute Kidney Injury (including CKRT)

P3-477 - Cucurbitacin B reduce lipopolysaccharide-induced 
acute kidney injury by down-regulating monocyte chemoattract-
ant protein 1 and high mobility group box 1 protein

Zhengye Tian1, Fang  Yang1

1First affiliated hospital of Jinan university, Pediatric nephrology, 
Guangzhou, China
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Objective: To explore whether Cucurbitacin B(CuB) has protective 
effect on septic acute kidney injury and its mechanism.
Methods: The 25 mice of C57BL/6 were equally divided into control 
group, LPS group, LPS + CuB 0.2 mg/kg group, LPS + CuB 1 mg/kg 
group and LPS + CuB 5 mg/kg group. In CuB pretreatment groups, 
mice were fed with CuB at different doses for 5 days, Then, mice were 
injected 5mg/kg LPS intraperitoneally, after 20 hours mice were killed. 
Serum urea nitrogen and creatinine were detected. Kidney injury mol-
ecule 1(KIM-1) and Neutrophil gelatinaseassociated lipocalin(NGAL), 
MCP-1 and HMGB1 expression in kidney tissue were detected by 
qPCR. Renal pathological were observed by HE staining and PAS 
staining. Renal MCP-1 expression were detected by immunohisto-
chemical. Serum cytokine interleukin-10 was detected by Elisa.
Results: 1. In the LPS group, the serum urea nitrogen increased, 
(P <0.05). Compared with the control group, mRNA expression of 
NGAL and KIM-1 in renal were elevated, (P <0.05).
2.In 0.2 mg/kg and 1 mg/kg pretreatment groups, the renal tubular 
injury score was lower than that in the LPS group. there was no differ-
ence between LPS + CuB 5 mg/kg group and LPS group.
3. Compared with LPS group, the urea nitrogen of cucurbitacin B pre-
treatment group was decreased (P<0.05), the mRNA expression of 
KIM-1, NGAL, HMGB1 and MCP-1 were reduced (P<0.05).
4. The renal protein expression of MCP-1 renal of LPS group was up-
regulated (P<0.05).
5. Compared with the LPS group, serum cytokine IL-10 levels 
increased (P<0.05).
Conclusions:
1. Cucurbitacin B pretreatment can reduce acute kidney injury induced 
by lipopolysaccharide.
2. Cucurbitacin B reduces acute kidney injury via down-regulating 
MCP-1, HMGB1in renal and up-regulating the level of serum IL-10.

Acute Kidney Injury (including CKRT)

P3-478 - Chronic after acute tubulo-interstitial nephritis (TIN) in 
a paediatric inflammatory bowel disease patient.

Marieke   Verhaeghe1,  Johan  Vande  Walle1, Ann   Raes1, Eve-
lien   Snauwaer t1,  Lien   Dossche1,  DenDooven   Amelie2, 
Agnieszka  Prytula1

1University  Ghent-  university  hospital  Ghent, pediatric  nephrol-
ogy- GE35- ERKNET Center, Gent, Belgium
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NET Center, Gent, Belgium

Introduction: Inflammatory bowel disease is a chronic immuun-medi-
ated multisystem disorder. Extra-intestinal manifestations can cause 
significant morbidity and the disease itself has been associated with 
interstitial nephritis (TIN). In order to treat IBD, 5-aminosalicylates 
are commonly prescribed. They are however known for having a wide 
range of adverse effects, inclusive TIN
Case description: We present a case of a 17-year-old male known with an 
undifferentiated type of IBD who is being treated with mesalazine. At the 
age of 13 years old, he was referred because of a rise in serum creatinine. 
Kidney biopsy showed acute tubulo-interstitial nephritis, with a lot of 
inflammation diagnosed as mesalazine-related. Mesalazine was stopped 
and corticosteroids were initiated, upon which full remission of TIN was 
accomplished. Three years later, a rise in serum creatinine as well as in 
tubular proteinuria was noticed. A second kidney biopsy showed signs 
of a chronic tubulo-interstitial nephritis with a lot of fibrosis. It remains 
unclear whether this chronic nephritis is due to the mesalazine exposure 
or if it is rather linked to the inflammatory bowel disease itself.
Conclusion: The initial acute tubulo-interstitial nephritis episode was 
considered as an adverse effect of mesalazine, with full remission after 
withdrawal of the drug. However the relapse in absence of mesalazine 

demonstrates the evolution into chronic form of the drug induced tub-
ulo-interstitial nephritis secondary or an extra-intestinal manifestation 
of the inflammatory bowel disease

Acute Kidney Injury (including CKRT)

P3-479 - Retrospective analyses of epidemiology and risk factors 
of hospital-acquired acute kidney injury at a tertiary children’s 
hospital in Japan

Kazuya Yatani1, Hiroshi  Kaito1, Yui  Otake1, Yosuke  Inaguma1, Ryo-
jiro  Tanaka1, Kazumoto  Iijima1

1Hyogo Prefectural Kobe Children’s Hospital, Nephrology, Kobe-shi, 
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Background: Several reports have suggested that hospital-acquired 
acute kidney injury (HA-AKI) in children is common as adults. How-
ever, some of them are focused exclusively on critically ill patients, and 
others conducted with limited background diseases. Risk factors of HA-
AKI in generally hospitalized children have not been fully elucidated.
Methods: We retrospectively analyzed incidence and risk factors of 
HA-AKI in a cohort of 802 children aged 2 to 18 years who had admit-
ted at our single institution between 2018 and 2019. AKI was defined 
as a serum creatinine change by a 50 % increase from the baseline. We 
firstly identified any patients of AKI with digital medical records and 
categorized them as HA-AKI or not. Patients were identified as HA-AKI 
if AKI was not apparent upon admission nor within 24 hours of admis-
sion, but developed during hospitalization. We registered patients’ place 
of admission (intensive or general ward), diseases that required hospi-
talization, details of treatment, and renal function prior to HA-AKI.
Results: Seventy patients with AKI were identified. Forty patients, 
5.0 % of total for analysis, developed HA-AKI, of which 16 had in 
general wards. Only 15 patients confirmed to have timely and appro-
priately diagnosed as HA-AKI. The major cause of hospitalization 
was congenital heart diseases, contributing 45 % of cases, and 6 
had renal dysfunction prior to HA-AKI. All patients were exposed 
to nephrotoxic drugs and 17 had surgery prior to HA-AKI. Renal 
dysfunction prior to HA-AKI and administration of furosemide and 
vancomycin were associated with a higher risk of HA-AKI with mul-
tivariate analysis.
Conclusions: The present study revealed that HA-AKI in children 
is substantially underdiagnosed. Further commitment by pediatric 
nephrologists is warranted to improve awareness of HA-AKI. In pre-
venting HA-AKI, more attention should be paid to children treated 
with furosemide or vancomycin, as well as those with chronic kidney 
disease.
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P3-480 - Posterior urethal valves in a tertiary hospital in South 
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1University College Hospital Ibadan / University of Ibadan, Paediat-
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2University College Hospital Ibadan / University of Ibadan, Surgery, 
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Introduction: Posterior urethral valve (PUV) is the most severe form 
of congenital obstructive uropathy. Detection and management of PUV 
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may be challenging in many parts of sub-Saharan Africa. To provide 
recent data on PUV in Nigeria, we reviewed the cases that were admit-
ted into our hospital.
Methods: Information was obtained from the paediatric nephrology 
and paediatric surgery data base of children admitted to the University 
College Hospital Ibadan with a diagnosis of PUV over a 5 year period- 
March 2016- February 2021.
Results: 47 cases were reviewed. Their ages ranged from 2 days to 12 
years (median age 1.4 years). Antenatal detection of anomalies of the 
urinary tract was made in 2 patients.
18 (38.3%) presented during the first year of life and of this number, 3 
(6.4%) presented in the neonatal period. The commonest complaints at 
presentation were abdominal distension (51.1%), urinary stream abnor-
malities(31.9%) and straining to pass urine in 36.2%.
Review of abdominal ultrasound in 43 showed that bilateral hydrone-
phrosis was noted in 72.3%, while bilateral hydroureters was noted in 
51.1%. Micturating Cysthourethrogram results available for review in 
19 showed bilateral VUR in 3 and unilateral VUR in 4.
Six patients had valve ablation before presentation- 4 in outside facili-
ties, while 2 patients had valve ablation done in our centre before the 
study period. A total of 25 (53.2%) of patients underwent valve ablation 
(Mohan’s or endoscopic valve ablation).
6 patients were in ESRD, 4 patients underwent acute intermittent 
haemodialysis while 1 patient underwent acute peritoneal dialysis. In-
hospital mortality occurred in 8 (17%) patients
Conclusion: PUV is relatively common in our setting. Increased ante-
natal detection, early presentation and interventions are required to 
further improve outcomes.
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P3-481 - Assessment of health-related quality of life of children 
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tikur anbesa specialized hospital, addis ababa, ethiopia
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Background: Children with chronic kidney disease face lifelong 
increases in morbidity, mortality, and decreased quality of life. As 
most of other chronic illnesses, CKD has hard impact on ill chil-
dren’s and care givers life style, peer relationship, pain interference 
and social functioning moreover CKD has impact on intellectual 
functions and behavioral characteristics including anxiety and 
depression.
Objective: To assess health related quality of life of children with CKD 
as well as their caregivers‟ perception on their Childs performance and 
to determine the factors that adversely affect it.
Methods and material: A cross-sectional analytical study conducted 
using a pre coded, pretested structured questionnaire including Ped-
sQoLTM 4.0 scale score generic core and family impact module. Data 
obtained for demographic and clinical parameters of children and for 
each domain of generic core and family impact module and data was 
analyzed using IBM SPSS® version 26.
Results: 105 children with CKD aged 2-18 years, 61(58.1%) males 
and 44(41.9%) females were included in this study. Among the child 
self reported domains of generic core scale, child‟s „school perfor-
mance‟ was most affected with mean of 74.91 (SD±22.29) followed 
with child „physical performance‟ 77.6±26.41. In the family impact 
module domains with mean also, the most affected being „school per-
formance‟ with 75 (SD±19.89) followed with „physical functioning‟ 
with 78.13 (SD±24.96).

Recommendation: School performance‟ and „physical func-
tioning‟ were the most affected domains in child generic scale 
and family impact modules. Optimal care requires attention not 
only to medical management, but also to an assessment of health 
related Quality of Life factors, that may help promote pediatric 
CKD patient‟s health like Implementation of a standardized tool 
and Multidisciplinary approach in addressing HRQoL in all CKD 
patients on follow up.
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P3-482 - Whole exome sequencing in children with renal tubular 
disorders: Initial report from Indian Tubulopathy registry
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10All  India  Institute of Medical Sciences AIIMS- Bhopal, Pathol-
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Introduction: renal tubular disorders are a group of rare diseases 
characterized by phenotypic and genotypic heterogeneity. Affected 
children may have multisystem involvement and life-threatening com-
plications with adverse impact on quality of life of the patients and 
family members. The low prevalence, phenotyping variability and 
paucity of clinical and biological data further restrain our knowl-
edge of renal tubular disorders and their impact on health. The gen-
otype-phenotype correlation of monogenic renal tubular disorders is 
inadequately studied across populations due to low prevalence and 
inadequate resources.
Objectives: The objectives of this ongoing registry and bioreposi-
tory are (a) to identify pathogenic/likely pathogenic variations in a set 
of genes associated with renal tubular disorders using whole exome 
sequencing and (b) to track medium term clinical outcomes that are 
associated with the phenotype and genotype.
Results: A total of 100 children with tubular disorders were enrolled in 
the registry over a 1-year period from nine centers across India. Genetic 
studies were available from 40 children in this ongoing national reg-
istry and biorepository. The men age of the patients was 9.26 (±3.4) 
years. Phenotyping diagnosis of dRTA (35); distal RTA with amelo-
genesis imperfecta (4); Bartter syndrome (8) Gitelman syndrome (2), 
renal Fanconi syndrome ( 6); proximal RTA (7). A total of 44 variants 
were detected; of these, 31 were pathogenic or likely pathogenic. Of 
27 patients with dRTA in whom NGS report is available, the diag-
nosis 20 patients were confirmed through genetic testing (diagnos-
tic yield: 74. %); the most common mutation was ATPV1B1 (n=8); 
WDR72(5);  SLC4A1(n=4); and  ATP6V0A4(n=3). Diagnosis was 
revised in 3 patients (tyrosinemia; cystinosis; Fanconi reno-tubular 
syndrome).
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Conclusion: NGS is helpful diagnostic tool for diagnosis and manage-
ment of patients with tubular disorders.
Funding: The project is funded by extramural grant of Indian council 
of Medical Research (ICMR) task force on rare disease (33/12/2019/
TF/Rare/BMS
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Background: The IPNA KRT Registry collects information on pediat-
ric chronic kidney replacement therapy (cKRT) worldwide.
Methods: Data including primary renal disease (PRD), cKRT start 
date, initial modality and modality changes are either transferred from 
existing national registries or entered directly via an online platform 
(www.ipna-registry.org). Patients are followed prospectively from the 
start of cKRT until transfer to an adult center, death, or loss of follow 
up.
Results: Currently, the Registry oversees 77 countries representing 
60% of the global childhood population. Another 45 countries encom-
passing 13% of the world’s childhood population do not offer any pedi-
atric cKRT. We analyzed data of 14.800 children commencing cKRT 
between 2000-2020. The commonest PRD leading to cKRT worldwide 
was CAKUT (38%), while glomerular diseases were more common in 
South-East and South Asia (43% and 36%). The prevalence of CKD of 
unknown origin (14%) was inversely associated with GDP (p< 0.01). 
HD was the first-choice cKRT modality worldwide (42%), followed by 
PD (38%) and pre-emptive Tx (18%). PD was the most popular initial 
modality in Latin America (56%) and Turkey (49%). The median age 
at cKRT start was 10.7 (IQR 5.8-14.3) years. The fraction of infants <2 
years starting cKRT ranged from more than 25% in Western Europe to 
none in some African and Latin American countries. Infection (22%), 
cardiac causes (9%) and “sudden death/unknown” (37%) were the most 

common cause of death. The risk of death was significantly increased 
on dialysis vs. post-transplant state (HR 2.5, CI 1.95-3.40), low GDP 
(HR 0.72, CI 0.68-0.75) young age (HR 0.96, CI 0.94-0.97); (all 
p<0.0001) and female sex (HR 1.2, CI 1.07-1.38; p<0.01).
Conclusion: Access, choices and outcomes of pediatric cKRT vary 
widely worldwide. The IPNA Registry allows to compare up-to-date 
country specific information to support efforts to optimize access and 
outcomes of pediatric cKRT on the global level.
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P3-484 - Pattern of Paediatric Urologic Disorders presenting to the 
Paediatric Nephrology Unit of Rivers State University Teaching 
Hospital, South South Nigeria: A 5 - year Retrospective Review

Datonye Briggs1

1Rivers  State  University  Teaching  Hospital, Paediatrics  and   
Child Health, Port Harcourt, Nigeria

Background: Paediatric urologic diseases are predominantly con-
genital in origin and are a risk for progression to end stage kidney 
disease. This study aims to describe the pattern of childhood urologic 
diseases that present to the paediatric nephrology clinic at the Rivers 
State University Teaching Hospital (RSUTH), Port Harcourt, Rivers 
state, Nigeria.
Methods: A review of case records of all children aged less than 18 
years seen at the paediatric nephrology outpatient clinic over a period 
of 5 years (2015-2019) were studied.
Results: A total of 10,372 children were seen during the study period 
with 40 of them had urologic disorders, giving a prevalence of 0.03% 
(3.8 cases per 1000 children). There were 30 (75%) males and 10 
(25%) females, with a male to female ratio of 3:1. The ages ranged 
between 2 weeks and 16 years. The commonest urologic disorders 
were posterior urethral valves 16 (40%) ectopic kidneys 7 (17.5%) fol-
lowed by urethral strictures 5 (12.5%), urethral prolapse and urethro-
coele 3 (7.5%) each, ureteropelvic junction obstruction with hydro-
nephrosis, hypospadias and renal tumours were the least occurring, 
accounting for 2 (5%) each.
Conclusion: The commonest urologic disorders seen in the paediatric 
nephrology clinic of RSUTH is the posterior urethral valve which is 
amenable to surgery, if detected early. There is need to create awareness 
of this condition to aid early detection and to retard progression to end 
stage kidney disease in this setting.
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A little more than half of the worldwide people, including more than 
60% of children between the ages of 0 and 14 years, live in middle-
class income nations. In many nations, pediatric nephrology (PN) is not 
a top priority when it comes to allocating scarce healthcare  resources1. 
This article examines the progress that has been accomplished as well 
as the limits that still exist in delivering appropriate PN support for 
children in certain under-resourced communities (URA). For data, the 
ISN, as well as IPNA headquarters, were visited, and two survey ques-
tionnaires polls of IPNA participants were conducted to gather infor-
mation. Members of the IPNA’s regional chapters were approached for 
further in-depth information. There is a paucity of available research 
within URA; when data is accessible, it is often claimed that the inci-
dence of PN illnesses, their care, and their results vary from those 
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seen in high-income countries. Human resource limitations, as well as 
inadequacies in fluoroscopy, fluorescence, scanning electron, as well 
as genetic research, were discovered. A number of medications, as well 
as maintenance renal replacement treatment, is beyond reach for the 
vast majority of  patients2. Despite these difficulties, regional initia-
tives, with the assistance of international organizations, have resulted 
in major improvements in PN services and infrastructure in a number of 
URA. URA continues to face significant issues in the areas of equitable 
distribution and cost of PN services. A sustained effort should be made 
to acquire regional statistics, advocate for local government and non-
governmental organizations, and collaborate with international support 
organizations. An initial emphasis will be placed on diseases that are 
avoidable and reversible with the goal of optimizing and achieving 
worldwide equity in PN training, investigations, as well as treatments.
Keywords: Kidney replacement therapy; Low-income country; Low-
middle–income country; Paediatric nephrology; Under-resourced.
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Introduction: There is widespread need for high-quality training in 
pediatric subspecialties in under-resourced countries. Many pediatric 
nephrologists are interested in providing nephrology-focused education 
in these settings, however, opportunities for in-person volunteering 
have been limited because of the SARS-Cov-2 pandemic. Internet-
based “virtual” volunteerism has become a time and cost-efficient 
method for providing high-quality nephrology education in under-
resourced settings.
Materials and Methods: In 2019, the International Pediatric Neph-
rology Association (IPNA), the American Society of Pediatric Neph-
rology (ASPN), and Health Volunteers Overseas (HVO) signed an 
agreement to develop opportunities for nephrologists to volunteer in 
under-resourced countries. We used an online platform developed 
by HVO to organize, schedule, reposit, and host virtual seminars for 
an introductory nephrology curriculum developed in collaboration 
with pediatricians at Angkor Hospital for Children (AHC) in Siem 
Reap, Cambodia.
Results: With the support of IPNA and ASPN, HVO has been able 
to recruit, vet, orient, and support lectures from 5 pediatric nephrolo-
gists, with over 18 expressing interest in participation. To date, 13 
virtual sessions have occurred with students and faculty from AHC 
in Siem Reap, Cambodia. Topics have ranged from fluid and electro-
lyte disorders to glomerular diseases. Feedback from volunteers and 
students has been uniformly positive. Surveyed students commented 
that the seminars were especially valuable teaching tools because of 
the utility of shared experiences and the clinical relevance of kidney-
focused topics. As of February 2022, the project is being expanded 
to two additional sites in Kampot, Cambodia, and Kampala, Uganda.
Conclusions: The global pandemic has forced a shift from in-per-
son to online volunteering for health care providers. The pediatric 

nephrology community has adapted to these circumstances by part-
nering with an experienced non-governmental organization to pro-
vide high quality kidney-focused lectures in under-resourced settings.
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Background: In January 2020, we were awarded a level C grant to sup-
port educational activities for a new collaboration between the Paediat-
rics Kidney Unit at the Mulago National Referral Hospital in Uganda 
and Baylor College of Medicine and Texas Children’s Hospital in the 
United States. Our goal was to expand paediatric knowledge beyond the 
referral hospital by conducting in-person educational meetings across 
various health facilities.
Approach: With the COVID-19 pandemic, we reevaluated our 
approach, and submitted a request for reallocation of funds to facilitate 
virtual educational activities. Posters for each session were developed 
and distributed via WhatsApp messaging system and through emails 
to various health care provider groups. In April 2021, we launched 
bi-monthly paediatric nephrology virtual educational series and case 
discussions led by participants. We also used the funds to host a radio 
program to increase awareness in childhood kidney diseases.
Achievements: Participants included physicians, nurses, pediatric post-
graduate students, medical students, and other allied health profession-
als in pediatric care. Bi-weekly virtual synchronous lectures series were 
conducted via Zoom. Topics covered included nephrotic syndrome, 
AKI, congenital anomalies of the kidney and urinary tract, CKD, AKI 
in malaria, nursing management of NS, kidney transplantation, and 
considerations when initiating dialysis. Participants were invited to 
present relevant clinical cases which were discussed by content experts. 
The funds were also used to facilitate participants’ access to internet 
services to attend the virtual talks and host radio and TV talk shows to 
raise awareness of childhood kidney disease.
Conclusion: The focus for the first 2 years has been development of 
multidisciplinary educational exchanges between the emerging and 
supporting centers. This new collaboration has allowed us to share 
knowledge with more people than we anticipated. Following this suc-
cessful level C project implementation, we are excited to apply for an 
upgrade to level B in 2022.
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P3-489 - Experiences in Paediatric Nephrology services in a 
resource limited setting - tertiary care Centre in North Karna-
taka, India

Apoorva Jayakumar1, Dr Mahantesh V  Patil1, Dr Sonali  Bijjargi1, Dr 
Santhosh  Kurbet1, Dr Niranjana  Mahantshetti1

1Dr Prabhakar Kore hospital -KLE university, Paediatrics, Belagavi, 
India

Background: The burden of kidney diseases in paediatric population 
is growing globally, particularly in low- and lower-middle income 
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countries (LLMICs) where access to treatment is poor and facilities 
available are limited. This article explores the limitations faced by 
treating physician and difficulties for parents of children who are suf-
fering from various kidney diseases like acute kidney injury (AKI), 
chronic kidney disease (CKD), haemolytic uremic syndrome (HUS) 
in resource limited settings like India.
Settings and Design: It is a retrospective study conducted during the 
period of January 2021 to January 2022 among paediatric patients 
attending outpatient department and admitted in Paediatric nephrology 
department of Dr Prabhakar Kore Hospital and MRC, Belagavi, Kar-
nataka, India. Data collected from outpatient and admission records.
Results: Majority of patients with AKI are managed acutely with hae-
modialysis or peritoneal dialysis due to the unavailability of continuous 
renal replacement therapy (CRRT). Complement mediated diseases 
like HUS are being managed with limited options due to unavailability 
of Eculizumab resulting in prolonged hospital stay, morbidity and mor-
tality. Majority of patients with CKD are managed conservatively with-
out proceeding to continuous ambulatory peritoneal dialysis (CAPD) or 
chronic haemodialysis due to unavailability of the required resources 
. Also patients do not undergo renal transplantation as a cure because 
of financial constraints and the burden on a single earning member.
Conclusion: Acute kidney injury being completely reversible with 
good outcome and least sequalae, focus should be on improving the 
availability of resources to treat AKI with the help of various govern-
ment and non government organisations (NGO). Better Government 
schemes to improve awareness and accessibility to renal replacement 
therapy including kidney transplantation should be the immediate goal 
to help children in resource limited settings like India.
Keywords: resource limited setting, AKI, HUS, CKD

Paediatric nephrology in under-resourced areas

P3-490 - Utility of serum adiponectin as novel biomarker of steroid 
resistance nephrotic syndrome

Iqra Khan1, Jyoti   Bagla2, Sarika   Arora3, Smriti   Rohatgi1, Anand 
Prakash  Dubey2

1ESI PGIMSR basaidarapur- new delhi, department of pediatrics, 
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2ESI pgimsr basaidarapur new delhi, pediatrics, new delhi, India
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Our main objective was to investigate the role of serum adiponectin 
as a biomarker of steroid resistance nephrotic syndrome. Nephrotic 
syndrome is primarily a glomerular disease in which a small propor-
tion ( ~20% ) of children present with or subsequently develop steroid 
resistance. Although renal biopsy remain an ideal diagnostic step to 
identify steroid resistance to date, few studies have reported that serum 
and urinary biomarkers are now being utilized as a discriminatory tool 
in distinguishing steroid-sensitive from steroid resistance nephrotic 
syndrome. It was recently reported that adiponectin is one of the can-
didate biomarkers with the potential to identify mechanistic molecular 
pathways and targets of steroid resistance.
We conducted a prospective observational study and enrolled a total of 
60 children with nephrotic syndrome, of which 17 were SRNS cases 
(12 in relapse and 5 in partial remission),23 were SSNS cases and 20 
were age and gender-matched controls. We measured their serum 
adiponectin levels at the time of enrollment and also at remission 
for SSNS cases only. A comparison of serum adiponectin levels was 
done between SRNS cases with SSNS in relapse and remissions and 
also with controls. The mean adiponectin level in SRNS was 9.12 +/- 
2.4 mcg/ml was significantly higher than controls (2.18+/- 1.62 mcg/
ml), SSNS during relapse (8.65 +/- 3.22 mcg/ml) and during remis-
sion (2.96+1.1 mcg/ml). The adiponectin levels in SRNS cases were 
increased both in relapse (9.22 +/- 1.93mcg/ml) and partial remission 

(7.22+/- 2.75mcg/ml) which was significantly higher than adiponectin 
in SSNS during relapse (p<0.001) and controls (p<0.001).
Elevated serum adiponectin levels in SRNS cases and failure to decline 
may point toward the possibility of the discriminatory role of this bio-
marker between steroid resistance and steroid sensitivity. Biomarkers are 
useful tools for diagnosis and prognostication in childhood idiopathic 
nephrotic syndrome, as well as for differentiating SRNS from SSNS.
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P3-492 - From Tubular Acidosis to Metabolic Alkalosis: Is it 
possible?

Franklin  Loachamin1, Franklin Loachamin2, Sara  Pillajo2, Gina  Vivas2, 
Santiago  Bastidas2
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Introduction: Tubulopathies are a heterogeneous group of entities with 
alterations in tubular function. Bartter syndrome is an inherited tubu-
lopathy. It is a rare disease with two to six genotypes. Characterized by 
metabolic alkalosis, genotype 2 initially presents with metabolic aci-
dosis. Its rare presentation and infrequency of this tubulopathy in our 
environment, represents a diagnostic challenge. Objective: To describe 
the clinical course of a patient with Bartter’s Syndrome with a mutation 
in the KCN1J gene. Methods / results Case report and literature review. 
A 9-year-old female patient, with consanguineous parents, premature, 
polyhydramnios at debut, presents renal tubular acidosis and acute 
renal failure. Reported recurrent episodes of urinary tract infection, 
growth retardation, nephromegaly and hypokalemia, requiring multiple 
hospitalizations for recurrent abdominal pain and dehydration. The 
patient is treated with sodium bicarbonate with a clinical picture change 
to a metabolic alkalosis. Bartter’s syndrome is suspected. Subsequent 
examinations show osteopenia, nephrocalcinosis, hyperreninemia, and 
elevated aldosterone. Due to the use of prostaglandin inhibitor, diuretic 
and vitamins a significant improvement is manifested. It is confirmed 
by genetic study that it is a carrier of a homozygous pathogenic vari-
ant in the KCNJ1 gene, corresponding to type 2 Barter’s syndrome 
with autosomal recessive inheritance. This is the first time that we 
describe this kind variant in our country. Conclusion: This case illus-
trates the variation in the clinical presentation of Bartter Syndrome, 
with a debut of tubular acidosis with subsequent metabolic alkalosis, 
consistent with this genetic variant (Type II). Identifying atypical tubu-
lopathies is a great challenge. They require specific genetic diagnosis 
methods and multidisciplinary teams for early diagnosis to prevent 
future complications.
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P3-493 - Higher rates of complicated urinary tract infection (UTI) 
among Aboriginal Children: a report from the Top End Health 
Service of the Northern Territory of Australia.

Carolyn Marshall1,2, Chris  Perry3, Josh  Francis1,4, Swasti  Chaturvedi1,4

1Royal Darwin Hospital, Paediatrics, Darwin, Australia
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Aim: To describe the presentation, bacteriology and antibiotic suscep-
tibility of pediatric UTI in the Top End Health Service (TEHS) of the 
Northern Territory (NT).
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Background: UTI hospitalization rates increase with remoteness and 
socioeconomic disadvantage. The NT has the highest proportion of 
people living in remote areas in Australia, the highest proportion of 
Aboriginal residents, and one of the highest burdens of chronic kid-
ney disease in the world. Aboriginal children suffer higher burden of 
infectious disease, antibiotic prescriptions, and mortality compared 
to non-Aboriginal Australian children. To our knowledge, there is no 
published data describing the epidemiology of pediatric UTI in the 
NT.
Methods: A retrospective audit of culture-proven UTIs in symptomatic 
children ≤16 years presenting to TEHS between 2015-2017.
Results: There were 546 cases of UTI. The median age of presenta-
tion was 2.2 years, and 147 (39.8%) children were Aboriginal. Males 
were more likely to have pre-existing kidney condition (23.1% vs. 
13.3%, p < 0.01). Escherichia coli accounted for 72.9% (n=398) of 
UTI. E.coli resistance to first-line oral agents were ampicillin 61.1%, 
cotrimoxazole 32.7%, and cephalexin 13.8%. Aboriginal children had 
higher rates of hospital admission (58.5% vs. 40.1%, p<0.001), acute 
kidney injury (7.5% vs. 3.9%, p = 0.06), bacteremia (10.3% vs. 3.3%, 
p = 0.037), and atypical imaging (26.1% vs. 13.0%, p=0.02), despite 
being older (median age 3.3 years vs. 2.0 years, p = 0.02), and having 
less pre-existing kidney disease (12.3% vs. 19.2%, p = 0.03).
Conclusions: E.coli is the most common cause of UTI in NT chil-
dren, with higher-than-expected resistance to first-line oral antibiotics. 
Aboriginal children had higher rates of complicated UTI, highlighting 
the need for vigilance when assessing an Aboriginal child with fever. 
Prompt diagnosis and accurate treatment of UTI in Aboriginal children 
is important to optimize long-term kidney health, given the high burden 
of CKD in this population.
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P3-494 - Knowledge, Attitude, and Practices regarding renal health 
among caregivers of children with renal diseases coming in Pedi-
atric Nephrology Clinic.

Aliza Mittal1, Anuradha  Kaushik1, Kuldeep  Singh1

1All India Institute of Medical Sciences- Jodhpur, Pediatrics, Jodhpur, 
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Introduction: Health depends on the knowledge, attitude and practices 
of the caregivers towards illness. It becomes important that studies be 
carried out to identify the specific gaps in knowledge, the fallacies in 
attitude and practices and correct them.
AIMS and Objectives: To assess the knowledge, attitude and practices 
for renal health among caregivers of children with kidney diseases.
Methodology: Cross sectional study in Rajasthan (India) over 2 
months, where parents/caregivers of 88 patients with renal disorders 
were interviewed using a 4 part questionnaire with 25 items to assess 
the knowledge attitude and practices.
Results and Observations: 70% consulted for a male child, 47% from 
rural areas.
Knowledge: 64.7% of enrolled caregivers scored more than 50% . 
11.36% caregivers did not know any function of kidney. 56.8% patients 
could not tell even a single cause of kidney failure. Only 10 caregivers 
(11.8%) could tell about the normal BP.
Attitude; 67% caregivers like the idea of learning more about their 
child’s renal disease. 54.5% caregivers felt that kidney diseases are 
majorly prevalent in this region. Most of the parents (73.8%) thought 
they were highly stressed.
Most of our caregivers (40/88) considered that they had little knowl-
edge and it was positively related to the total knowledge score. 
60.22% cannot afford the cost of treatment. 20% caregivers believe 
that the health of their child will hamper their reputation in the 
society. Only 54.5% made a record of their child’s disease. 17% 

caregivers avoid high salt diet .Most (92%) did not know about the 
harmful medications
Conclusion: Gaps like poor literacy and poor access to resources for 
information about their child’s illness were identified. A large number 
of caregivers wanted to learn more about their child’s renal disease 
(60%). Making a peer group of caregivers with similar disorders will 
enhance knowledge shraring and improve their attitude about their 
child’s illness.

Paediatric nephrology in under-resourced areas

P3-495 - Assessment of the impact of risk variables on the growth 
of children and adolescents with chronic kidney disease stages 3 
and 4: results from the SPCKDKID cohort
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Introduction: In children with chronic kidney disease (CKD), growth 
retardation is associated with higher morbidity and mortality.
Objective: to characterize the growth of children with stages 3 and 
4 CKD in relation to the frequency of short stature and its evolution 
over the observation period and to identify impact factors associated 
with growth deficit.
Methods: This is the analysis of data collected by the prospective 
and multicentric cohort, involving 209 Brazilian pediatric patients fol-
lowed by CKD (stages 3 and 4), in seven medical centers in the state of 
São Paulo (SP- CKDKID). A descriptive analysis of factors related to 
growth was carried out, observing the evolution of growth throughout 
the visits, during 2 years of follow-up. To assess growth over the obser-
vation period, the delta Z Height score was calculated, considering the 
first and last visit. In the evaluation of the variables, the median and the 
interquartile range (IQR) were used to describe the quantitative vari-
ables and frequency tables for the qualitative variables. The effect of 
each possible risk factor was evaluated by the chi-square test.
Results and conclusion: after follow-up period, there was a 10% 
increase in the prevalence of short stature, and it was observed that 
the variables of impact to height growth were: age group <3 years 
(p=0.019) - as a positive factor for growth - and serum bicarbonate < 
20 mmol/L (p=0.029) - as a negative factor for growth. The results of 
this cohort may reflect the socioeconomic conditions of the population 
studied and evidence the importance of early access to quality health 
care, in line with the results of other cohorts that studied growth retar-
dation in CKD, present in the literature.
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P3-496 - A comparison of the CKiDU25 and Modified Schwartz 
equations in screening for reduced glomerular filtration in school 
children.

Abdullahi Mudi1
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Background: The new improved Chronic Kidney Diseased in Children 
(CKiD) equation for estimation of glomerular filtration rate (eGFR) 
in individuals under the age of 25y (CKiDU25) is an improvement 
compared to the more popular bedside Modified Schwartz equation. 
In this study, we compared the 2 equations in a screening exercise for 
reduced GFR in school children in Kano, Nigeria.
Methods: We screened 273 school children for body mass index 
(BMI), albumin creatinine ratio (ACR) using spot urine samples 
and serum creatinine from blood samples. We used both the Modi-
fied Schwartz and CKiDU25 equations to calculate the eGFR of the 
students
Results: Median age was 12.7y (11.1-13.8), 141 males and 132 
females. The eGFR from the CKiDU25 equation had a significantly 
lower mean compared to mean eGFR from the Modified Schwartz 
equation (101±19 ml/min/1.73m2 < 108±20 ml/min/1.73m2, p<0.001). 
Age group sub-analysis showed a similar finding, being more distinct 
in children <10years. More children with reduced eGFR (<90 ml/
min/1.73m2) were noted when the CKiDU25 equation was used. The 
eGFR calculated from the CKiDU25 equation showed small correlation 
with both BMI (r=0.15, p=0.016) and ACR (r= -0.133, p=0.029), this 
was not seen in eGFR calculated from the Modified Schwartz equation
Conclusion: Estimated GFR using the CKiDU25 equation was able to 
pick up more children with mild reduction in eGFR compared to the 
Modified Schwartz equation. The CKiDU25 eGFR showed small cor-
relation with BMI and ACR, not seen with the eGFR from the Modi-
fied Schwartz equation. The above findings suggest that the CKiDU25 
equation is more sensitive in picking up early decline in GFR compared 
to the Modified Schwartz equation. However, a more robust study will 
need to be conducted to confirm this assertion.
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P3-497 - Healthcare Scientists and Primary Care – A Systematic 
Review
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Introduction: The UK is seeing a continuing and important shift 
in the burden of disease, from mortality to morbidity. Much of the 
health burden is preventable. Much of monitoring in chronic kidney 
disease (CKD) patients occurs in mild/moderate disease by General 
Practitioners (GPs), with only the final stages of disease managed in 
secondary care. Patients with Type 2 Diabetes (T2DM) and CKD, are 
now being promoted to self-care more and take ownership of health. 
In turn, this also means that access to education relating to disease 
management in the National Health Service (NHS) faces ongoing 
challenges.
Aims: Conducting a systematic review over an 18-year duration, this 
work will seek to describe what the educational and support pathway 

for CKD could look like with Healthcare Scientist involvement to pro-
vide supplementary education surrounding this Long-Term Condition 
(LTC). This work will also seek to understand if CKD patients could 
attain more informed education for disease management and labora-
tory tests and investigations. This work will finally outline if now it is 
the right time for Healthcare Scientists to be involved in Primary Care 
to best practice.
Design: A systematic review was conducted over an 18-year period. 
A Critical Appraisal Skills Programme (CASP) was used to appraise 
papers.
Results: From the 1,481 papers identified via several databases. 1,493 
records removed, 30 papers were further scrutinised after taking out 
duplicates for integrity and relevance according to Healthcare Sci-
entists, Diagnostics/Screening, Primary Care. 7 papers were further 
excluded. 23 Full-Text articles further appraised for eligibility. 5 further 
excluded. Remaining 18 papers were included (refer fig.1). 5 themes 
were identified.
Conclusion: There is a need for a review of the current healthcare 
scientist workforce in the UK and consideration for these health profes-
sionals being available for CKD patients in primary care.
Keywords: CKD; Collaboration; Education
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P3-499 - Community-acquired paediatric acute kidney injury in 
a resource-constrained setting: burden and short-term mortality 
outcome

Patience Obiagwu MB.BS- FWACP1
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Background: Acute kidney injury (AKI) is known to complicate many 
common disease conditions. There is limited data on community-
acquired AKI (CAAKI) in children in this environment. This study 
describes the burden of paediatric CAAKI in northern Nigeria, and 
the short-term mortality outcome.
Methods: It was prospective, observational study of children 
who presented for the first time and were admitted to the emer-
gency paediatric unit (EPU) of Aminu Kano Teaching Hospital 
(AKTH). Basic demographic data was obtained. Each child had 
blood samples for serum urea, electrolytes and creatinine collected 
on admission. A second sample was collected after 12 hours. Urine 
output was monitored over the first 48 hours of admission. AKI 
was defined based on the Kidney Disease Improving Global Out-
comes (KDIGO) criteria. All children were followed up for 48 
hours to observe mortality outcomes. Data analysis was done using 
the SPSS version 20.
Results: A total of 529 children (male = 295, 55.8%) were studied. 
Median (IQR) age was 36 (15, 84) months. Two-thirds (n = 347, 
65.6%) were aged 60 months or less. AKI was present in 239 chil-
dren (45.2%), 54 (22.6%) having severe (stage 3) AKI. Infants had 
an age-specific AKI prevalence of 64.4%. Almost half (47.5%) of 
the study population were admitted with severe malaria and sepsis. 
Other common diagnoses were bronchopneumonia (11.0%), men-
ingitis (8.7%) and acute gastroenteritis (7.8%). Forty-one children 
(7.8%) died within 48 hours, sepsis and severe malaria accounting 
for over half of the deaths (χ2 = 59.538, p = 0.003). Of this number, 
30 (73.2%) had AKI; 18 (60.0%) of this being severe. Derangement 
in serum potassium, low urea to creatinine ratio and presence of 
AKI using the urine output criteria were significant predictors of 
mortality.
Conclusion: Community-acquired paediatric AKI is common in this 
setting. Early identification with appropriately-timed intervention is 
necessary to prevent and reduce mortality.
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P3-500 - Pattern of Renal Diseases in Children presenting to the 
Paediatric Nephrology Unit of Rivers State University Teaching 
Hospital, Nigeria: A 5 - year Retrospective Review
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Background: Renal disorders in childhood contribute to the growing 
burden of childhood morbidity and mortality in Nigeria. The pattern 
and burden of renal diseases is pertinent for planning, preventive and 
administrative purposes. This study aimed to determine the pattern 
of childhood renal diseases at the Rivers State University Teaching 
Hospital (RSUTH), Rivers state, Nigeria.
Methods: A review of case records of all children aged less than 
18 years seen at the paediatric nephrology outpatient clinic over a 
period of 5 years (2015- 2019) were studied.
Results: A total of 10,372 children were seen during the study period 
with 140 of them having renal diseases, giving a prevalence of 1.3% 
(13 cases per 1000 children). There were 91 (65%) males and 49 (35%) 
females, with a male to female ratio of 1.86:1. The ages ranged between 
2 weeks and 16 years. Nephrotic syndrome was the most common 45 
(32.1%), followed by congenital anomalies of the kidney and urinary tract 
(CAKUT) 29 (20.7%), acute glomerulonephritis 27 (19.3%) and urinary 
tract infections 20 (14.3%). The top two congenital renal anomalies were 
posterior urethral valve 16 (11.4%) and ectopic kidneys 7 (5%).
Conclusion: Nephrotic syndrome and Acute glomerulonephritis 
were the most common acquired renal diseases whereas posterior 
urethral valve and ectopic kidney were the commonest congenital 
anomalies of the kidneys and urinary tract. The need for improve-
ment of paediatric renal services and training of health workers to 
detect and managed these conditions are urgently needed.
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nomics study from 3 low middle income countries (LMICs)
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Introduction: Children with CKD have frequent discontinuation of 
treatment/death in LMICs. Pediatric nephrology centres are very lim-
ited and a mix of public (government covers costs) and private (patient 

pays out-of-pocket OOP) centers and treatment may be associated with 
high out-of-pocket (OOP) costs from a patient perspective.
This first, prospective health economics study of pediatric CKD in 
3 LMICs aims to determine the frequency of catastrophic healthcare 
expenditure (CHE), direct and indirect healthcare OOP costs and rates 
of discontinuation of care/death.
Methods: CKD patients (1-18 years, CKD 3b,4,5) will beincluded in 7 cen-
tres -India (3 private/ 2 public), Bangladesh (1 private), Ethiopia (1 public).
Data collection: Clinical & sociodemographic details.
Healthcare OOP expenditure: Direct medical (dialysis, medicines, labo-
ratory, hospital admissions/visits), Direct non-medical (travel, lodging) 
and Indirect costs (lost wages by caregivers)and school absence (patient).
Occurrence of CHE (WHO definition): monthly OOP healthcare 
expenditure > 10% of total household expenditure
Financial distress: taken loans/ sold belongings.
Discontinuation of treatment: No visits to centre 6 months without 
transition of care or Death.
Interim Results: All centres have obtained IRB approval and have 
begun enrollment.
PI centre(India): 40 patients, 32 (80%) in kidney failure, 30 on dialysis 
(70% manual PD). Figure 1 shows the direct healthcare OOP costs 
incurred vs monthly income and frequency/ magnitude of CHE. Finan-
cial distress occurred in 15 (42%). Caregivers lost avg 7% of monthly 
income and 17 (43%) discontinued schooling. Discontinuation of treat-
ment/death occurred in 7 (18%), 16 (40%) were non-adherent with 
clinic visits or medications.
Centre 2(India): 42 patients, 19 (45%) in kidney failure. Only 9 (47%) 
receive maintenance dialysis. Frequency of CHE = 100%. Financial 
distress = 11 (26%) and 7 (17%) discontinued treatment/died.
Conclusions: The novel economic and outcome data from this study 
will inform advocacy for equitable access to pediatric CKD care and 
enable future targeted interventions to improve patient-centered out-
comes in LMICs.
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Introduction: Significant albuminuria and positive urinary markers 
have been reported in paediatric cohorts in some CKDu-endemic global 
pockets. False positive results and lack of long-term data limit justifica-
tion for routine paediatric screening. This study aims to identify and 
follow-up, long-term, paediatric kidney disease in an established adult 
CKDu-’hotspot’ in Sri Lanka.
Method: A two-stage population-based long-term cohort observational 
study.
2018: CYAP[1-17 years] in CKDu-endemic Ginnoruwa[four-village 
radius in North-Central Sri Lanka] invited to a school-based screening 
study. Demographic data, birth weight[BW] current weight, height, 
blood pressure, urinalysis, renal function and baseline urinary tract 
ultrasound scan [USS] data were collected.
2022: Follow-up door-to-door study:CYAP with significant albumi-
nuria in the first phase were clinically reviewed and re-screened for 
albuminuria. Careful attention was paid to collection methods and 
laboratory processing times to reduce the likelihood of false positive 
results. Urine was stored for future urine biomarker testing in those 
with persistent albuminuria. Final dataset was analysed via descriptive 
statistics and mean comparisons using SPSS(Version24).
Results: 400 CYAP attended the 2018 screening programme. 352 
met inclusion criteria-176(50%) male; median age 8.12 years; mean 
BW 2.85kg; 35[n=352] had significant albuminuria (p<0.001)[mean 
ACR-126.71mg/g]. Mean serum creatinine and estimated GFR were 
57.81μmol/L and 88.84ml/min/1.73m2 respectively. 8[n=352] had 
small kidneys or renal calculi on USS. 35 with albuminuria were fol-
lowed up 4 years later. 1[n=34] had significant albuminuria; 1 lost to 
follow-up. 33[n=34] CYAP had no significant albuminuria(97.05%). 
The incidence of albuminuria on long-term follow up was significantly 
lower than the 2018 baseline(p<0.001).
Conclusion: In contrast to existing research, this study found a signifi-
cantly lower incidence of early kidney disease on long term follow-up 
of this large paediatric cohort in CKDu-endemic Ginnouruwa. Large 
cohort multinational collaborative studies are needed to validate and 
further understand this key finding. The presence of few USS abnor-
malities and the relatively lower median BW in this cohort remain 
noteworthy.

Paediatric nephrology in under-resourced areas

P3-505 - This is a case of lupus anticoagulant hypoprothrombine-
mia syndrome associated with a hemorrhagic ovarian cyst in a 
17-year-old girl with systemic lupus erythematosus
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A 17-year-old girl with SLE presented with squeezing colicky abdomi-
nal pain for a day (2018.12). She had been diagnosed with SLE, based 
on ecchymosis and prolonged bleeding after tooth extraction at 9 years 
of age (2011.9). About one year later she developed proteinuria (10.7 
mg/m2/hr) and renal biopsy showed focal segmental proliferative lupus 
glomerulonephritis Class IIIA. At that time, the patient had positive 
results for the lupus anticoagulant (LA) and immunoglobulin G (IgG)/
IgM anti-phospholipid antibodies with prolonged activated partial 
thromboplastin time (aPTT) and normal international normalized ratio 
(INR) (2012.10). She had taken a combination of mycophenolate mofetil 
(MMF), prednisolone, azathioprine, enalapril or hydroxychloroquine. 
On physical examination, her vital signs were within normal limits, 
and epigastric and generalized abdominal tenderness was found with-
out hepatosplenomegaly. Coagulation studies revealed INR and aPTT 
prolongation and LA positivity. Levels of C3 and C4 were decreased. 

She had positive findings for anti-cardiolipin antibodies (aCL) IgG and 
anti-beta-2-glycoprotein I (β2GP1) IgG/IgM. Due to abdominal dis-
comfort and suspected SLE flaring, MMF dose was reduced and steroid 
dose was increased. Three months later (2019.3), she complained of 
dizziness and menorrhagia. Red blood cell transfusion was performed 
at a hemoglobin level of 7.4 g/dL. Laboratory tests showed prolonged 
aPTT and INR, LA positivity, and positive findings for aCL IgG and 
anti-β2GP1 IgG/IgM again. Proteinuria was aggravated from 519 mg/
day to 1,204 mg/day. Pelvic sonography showed decreasing sized ovar-
ian cystic lesion (< 2 cm). For the control of menorrhagia, combined 
oral contraceptive pill was given for 3 months. Repeated coagulation 
studies showed persistently prolonged aPTT (the longest 106.8 sec) and 
low factor II level (the lowest 14%). A diagnosis of LAHPS associated 
with SLE was made. She received six courses of cyclophosphamide 
pulse therapy (monthly 6 times). After that, she is currently taking 
cyclosporine, prednisolone, hydroxychloroquine, and enalapril.
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P3-506 - Kidney damage in unattended children with sickle cell 
disease admitted to the pediatric ward of two hospitals in Benin

Yevedo Tohodjede1, Francis  Lalya1
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Introduction: Sickle cell disease is a chronic condition that affect 
all organs including the kidneys. The objectives of this work was to 
study kidney dammage during sickle cell disease in untreated children 
admited to pediatrics at CNHU-HKM and CHUD-OP.
Methods: This was a cross-sectionnal prospective descriptive and ana-
lytical study carried out a 3-month period(october to december 2019) 
in pediatrics departments at CNHU-HKM and CHUD-OP. We included 
children aged 6 months to 18 years with SS, SC sickle cell disease or Sb 
thalassemia. Data analysis was computer based.
Results: Fifty children were included with female predominance (54%). 
The sex ratio was 0.85. Seventy deux percent of the children were of 
the SS genotype while 28% were SC. The mean age was 125.84 months 
±50.07. Forty-three children among the 50 included had kidney damage. 
Hyperfiltration was the most common renal disease (67.44%) followed par 
hyposthenuria (60.46%). None of the risk factors sought were statiscally 
associated with kidney damage in these patients.
Conclusion: Kidney damage is common during sickle cell disease and 
may be present already at a very young age.Only systematic screening 
can make it possible to discover it for early management . Regular follow-
up of the sickle cell patientscan help prevent kidney damage or at least 
reduce its frequency.
Key words: Kidbey damge, sickle cell disease, childfen, Benin.

Alport syndrome (and other GBM diseases)

P3-510 - Clinical significance of digenic inheritance in Alport 
Syndrome
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Background and Aims:  Alport syndrome (AS) is a genetically 
heterogeneous nephropathy. Digenic AS refers to the inheritance of 
pathogenic variants in two different of the three COL4A3/COL4A4/
COL4A5 genes and is associated with atypical presentations and more 
severe prognosis.The aim was to define frequency, clinical effects of 
an additional pathogenic variant in AS.
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Method: We analyzed NGS-based genetic data of our AS cohort 
(n=108). Clinical (age of macrohematuria (MH), proteinuria (Pr), 
sensorineural deafness (SND), arterial
hypertension (AH)), laboratory data (Pr,mg/m2/day; eGFR,ml/
min/1,73m2) at the first and last presentations (FU=4[2;6] yrs) were 
compared in 2 groups:1st gr - pts with monogenic X-linked AS asso-
ciated with missense variants (n=59, 33M),  2ndgr - pts with digenic 
(COL4A5 missense variant+COL4A3 or COL4A4) inheritance (n=6, 
3M).
Results:  Digenic AS variants had 7pts(q=0.06,4M/3F).There 
were no difference in the age at first presentation (8.1±4.3 vs 
7.3±4.5yrs), age of MH (3.8±2.7 vs 2.3±0.4yrs), frequency and age 
of Pr  (q1=0.59 vs  q2=0.66, 6.8±4.4 vs 8.6±6.3yrs), AH  (q1=0.52 
vs  q2=0.5, 10.8±3.8 vs 14.3±4.2yrs), SND  (q1=0.28 vs  q2=0.16, 
8.5±4.9 vs 15yrs), eGFR decline  (q1=0.28 vs  q2=0.33, 11.7±3.6 vs 
16yrs) between groups. Pts of  2ndgr more often had MH  (q1=0.28 
vs  q2=0.66, p=0.020) and nephrotic range Pr (χ2=5.193,p=0.023). 
The level of Pr and eGFR at the fist (169±47 vs 313±84 mg/m2/day, 
99±18 vs 103±17 ml/min/1,73m2) and last presentations (334±74 vs 
345±94 mg/m2/day, 95±25 vs 100±19 ml/min/1,73m2) were compa-
rable. Girls of 2nd group more often had MH (0.66 vs 0.16,p=0.044), 
males with digenic inheritance had higher level of Pr at the fist pres-
entation (565±145 vs 3230±46 mg/m2/day, p=0.035) and nephrotic 
range Pr(χ2=5.464, p=0.020).
Conclusion: About 6% of our pts have digenic AS inheritance. 
Digenic inheritance associates with MH in girls and more severe 
Pr in boys.
There limitations of the study are: small sample of pts, short follow-
up, treatment with ACEi that will affect the pts prognosis.
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P3-511 - Alport syndrome. Report of a family case
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Alport syndrome. Family case

Introduction: Alport syndrome presents an alteration of the glo-
merular basement membrane, secondary to a type IV collagen defect. 
Hereditary nephropathy presenting with hematuria, commonly associ-
ated with sensory deafness and/or ocular lesions. It is found in about 
3% of children with Chronic Kidney Disease. Mainly linked to the X 
chromosome.
Clinical Case: Male, 2 years old, consulted for a change in urine color of 
1 year of evolution, during all urination, without clots, Coca-Cola color, 
intermittent several times a month, without pain or fever. Background: 
Maternal uncle died of Chronic Kidney Disease on hemodialysis and 
maternal aunt on hemodialysis (both unknown etiology). Physical exam: 
Weight 12.5kg (P50), T: 90cm (P50-P25), BP 95/50 (P75), diuresis 2-3cc/
kp/h, paleness, rest normal. Laboratory: normal blood count, renal func-
tion, electrolytes, EAB, complement (C3 and C4). ANA, AntiDNA, ASTO 
negative. Simple Urine: Proteins +++, Red Blood Cells >300xc. Negative 
urine culture. Pr/Cr index: 1.3; Normal Ca/Cr index. Normal kidney ultra-
sound. PBR: mild to moderate glomerular mensangial hypercellularity; 
negative immunoglobulins, complement and fibrinogen. Ophthalmology 
and Otorhinolaryngology, at the time of examination without alterations. 
Enalapril nephroprotection (0.2mg/kp/day). He abandoned follow-up and 
treatment, returns after 2 years with the same signs and symptoms, also 
accompanied by a brother who has hematuria and kidney failure requiring 

emergency dialysis, bilateral hearing loss. The diagnosis of Sx Alport is 
made based on symptoms, suggestive PBR and family history. Currently, 
the patient attends regular check-ups, with preserved kidney function and 
the brother received a kidney graft.
Discussion: When faced with a patient with hematuria and proteinuria, 
it is important to take a good history, investigate the relatives, in this 
case both parents without hematuria or proteinuria, but two maternal 
relatives with significant kidney disease. Although there is no genetic 
study, suspect Alport syndrome in order to carry out early treatment.
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P3-512 - Kidney disease progression and risk factors in pregnant 
women with Alport syndrome
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Background: Whether pregnancy leads to the aggravation of kidney 
impairment in women with Alport syndrome (AS) is one of the most 
concerned issues in genetic counseling. Here we conducted a retro-
spective study of pregnant women with AS to provide clinical data 
on this topic.
Methods: The clinical data throughout pregnancy of women with AS, 
who underwent prenatal diagnosis from 2011 to 2021, were collected. 
AS stages were defined as follows: stage 0: microhematuria; stage I: 
microalbuminuria; stage II: overt proteinuria; stage III: decreased kid-
ney function. Progression of AS was defined as the initial stage of AS 
progressed into next stage after delivery, or further decline in renal 
function. A multiple logistic regression was used to evaluate the risk 
factors of disease progression.
Results: A total of 52 women were enrolled, including 50 X-linked 
AS (XLAS) and 2 autosomal recessive AS (ARAS). The mean age of 
pregnancy was 32 years (range 22-40 years). The mean follow-up time 
was 4.71 years (range 0.61-14.12 years). Disease stage 0-I was most 
common before pregnancy (57.69%), whereas stage II occupied the 
highest ratio after delivery (42.31%; P<0.05). The rate of overt pro-
teinuria and declined kidney function after delivery were significantly 
higher than that before pregnancy(P<0.05). The overall rate of disease 
progression was 42.31% (2 ARAS, 20 XLAS). In women with XLAS 
of stage 0-I and stage II-III before pregnancy, the rate of progression 
was 40.74% (11/27) and 36.84% (7/19; P>0.05), respectively. AS stage 
during pregnancy was the only risk factor of disease progression (p < 
0.001).
Conclusion: This study confirmed there was a nonnegligible rate of 
kdney disease progression in pregnant women with AS, and AS stage 
during pregnancy is an independent risk factor for disease progres-
sion. This supports the need for close follow-up during pregnancy in 
all women with AS.
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P3-513 - Clinical analysis of 30 children by gene diagnosis of Alport 
syndrome
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Objective: to investigate the clinical significance of the clinical phe-
notype and gene mutation detection in children with Alport syndrome.
Method: the data of 30 children with gene mutation admitted to 
Guangzhou No.1 People’s Hospital from January 2013 to June 2017 
were retrospectively analyzed. Collecting of peripheral blood samples 
from children and their family members .Then using gene sequencing 
exon sequence capture technology to find out whether there is muta-
tion gene including IV type collagen alpha 3 chain (COL4A3), alpha 
4 chain (COL4A4) or alpha 5 chain (COL4A5).And gene mutations of 
related family members were identified by Sanger method.
Result: 30 children with AS were diagnosed by gene detection. Renal 
biosy was performed in 18 cases of 30 children with AS,and the results 
of light microscopy were varied. Electron microscopic examination 
revealed diffuse thinning, thickening and delamination of the glomer-
ular basement membrane (GBM) in 5 cases(16.67%). The electron 
microscopic examination shows thin basement membrane disease in 4 
cases(13.33%). 3 cases (10.00%) of immunofluorescence shows type IV 
collagen alpha 3, alpha 5 chain negative in renal tissue. 22 cases were 
diagnosed X linkage dominant hereditary Alport syndrome (XL-AS) by 
gene text,finding 8 new mutation sites of COL4A5. Genetic diagnosis 
of 8 children with autosomal recessive inheritance, and 3 new COL4A4 
mutations were found.
Conclusion: The clinical manifestations of children with Alport syn-
drome are diverse, lack of specificity, and the pathological types of 
renal tissue are different. It is difficult to diagnose early. Gene detection 
contributes to the early diagnosis of AS, to judge the prognosis of the 
children, and to avoid unnecessary drug treatment.
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P3-514 - Lifetime risk of autosomal recessive Alport syndrome cal-
culated from genetic databases
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Background: Alport syndrome (AS) is a rare hereditary nephropathy. 
It is characterized by microscopic hematuria followed by proteinuria 
leading to end-stage kidney failure (ESKF), sometimes associated with 
hearing loss and eye abnormalities. To date, prevalence estimations 
for hereditary nephropathies are mostly based on clinical diagnoses 
and do not consider patients with atypical symptoms. Studies on the 
basis of molecular genetic analyses to estimate the lifetime risk of AS 
are limited. The aim of this study was to estimate the lifetime risk for 
autosomal recessive Alport syndrome (ARAS) from genetic databases.
Methods: Using the publicly available databases ClinVar, HGMD, 
and LOVD, disease-causing variants (likely pathogenic and patho-
genic variants as per the American College of Medical Genetics) in 
the genes COL4A3 and COL4A4 were collected. Their minor allele fre-
quency was then assessed in the Genome Aggregation Database (gno-
mAD) and in our in-house exome database to estimate the lifetime risk.
Results: Overall, 425 disease-causing variants in COL4A3 and 416 
in COL4A4 were investigated. The lifetime risk for the develop-
ment of ARAS was estimated to be 0.35 in 100,000 individuals as 
calculated based on the in-house database. In gnomAD, the life-
time risk was estimated to be 0.34 in 100,000 and 0.44 in 100,000 
in the European (non-Finnish) population and the global dataset, 
respectively.

Conclusion: We provide an estimation of the lifetime risk of autosomal 
recessive Alport syndrome based on molecular genetic data in different 
populations. The data will be essential for the identification of possible 
underestimated prevalences and therefore for resource allocation in 
therapy development and bio-medical research.
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Background: X-linked Alport syndrome (XLAS) due to COL4A5 dis-
ease-causing variants is a hereditary glomerulopathy featured by hema-
turia, proteinuria, and progressive renal failure. Very low-level (<1.0%) 
somatic mosaicism for COL4A5 disease-causing variants has not been 
published.
Materials and Methods: Chinese XLAS families with suspected 
parental mosaicism were enrolled in the present study to evaluate the 
forms of mosaicism, to offer more appropriate genetic counselling. 
PCR and direct sequencing were used to detected COL4A5 disease-
causing variants harbored by the affected probands in parental multi-tis-
sue DNAs (peripheral blood, urine sediments, saliva, hair), and droplet 
digital PCR (ddPCR) was used to quantify the mutant COL4A5 allelic 
fractions in parental different samples such as peripheral blood, saliva 
and urine sediments.
Results: A Chinese asymptomatic female with suspected somatic and 
germline mosaicism was enrolled in the present study. She gave birth to 
two boys with XLAS caused by a hemizygous disease-causing variant 
c. 2245-1G>A in COL4A5 (NM_033380) intron 28, whereas this dis-
ease-causing variant was not detected in genomic DNA extracted from 
peripheral blood leukocytes in the woman using Sanger sequencing. 
She had multiple normal urine test results, and continuous linear immu-
nofluorescence staining of α2(IV) and α5(IV) chains of skin tissue. 
Sanger sequencing demonstrated that COL4A5 disease-causing variant 
c. 2245-1G>A was not detected at her genomic DNAs isolated from 
urine sediments, saliva, and hair roots. Using ddPCR the wild-type and 
mutant-type (c.2245-1G>A) COL4A5 was identified in the female’s 
genomic DNAs isolated from peripheral blood, saliva, and urine sedi-
ments. The mutant allelic fractions in these tissues were 0.26% (periph-
eral blood), 0.73% (saliva), and 1.39% (urine), respectively.
Conclusions: Germline and very low-level somatic mosaicism for 
a COL4A5 splicing variant was detected in an asymptomatic female, 
which highlights that parental mosaicism should be excluded when 
a COL4A5 presumed de novo disease-causing variant is detected.
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Introduction: Widespread availability of next-generation sequencing 
has enabled recognition of COL4A-mediated nephropathies in clinical 
settings other than typical Alport syndrome (AS).
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Methods: We reviewed records of children who were diagnosed with 
COL4A-nephropathy based on next-generation sequencing. Variants 
on clinical exome sequencing were categorised using ACMG 2015 
criteria. Where available, renal histology was reviewed.
Results: We found 31 variants (18 missense, including 7 intronic vari-
ants, and one large deletion and duplication, each) in COL4A5 (n=22), 
COL4A4 (n=6), and COL4A3 (n=3) in 34 patients (27 boys) with a 
median age at diagnosis 10.5 years (Table 1). AS was the clinical 
diagnosis in half, while one-third of patients were initially diagnosed 
with steroid-resistant nephrotic syndrome (SRNS). COL4A-nephrop-
athy was suspected for persistent microscopic hematuria (n=3) with 
nephrotic-range proteinuria and non-response to immunosuppression 
(n=5), changes in glomerular basement membrane (n=4), hearing 
loss (n=5), kidney dysfunction (n=5), and/or family history (n=1). 24 
patients (20 boys) had X-linked disease; 7 and 3 patients had autoso-
mal recessive and autosomal dominant disease. Eleven patients pre-
sented with renal dysfunction, and nine progressed to end-stage kidney 
disease. Six of the latter had severe (nonsense/frameshift/splice site) 
mutations. Renal histology (n=22) showed focal segmental glomeru-
losclerosis, minimal change disease, and mesangial proliferation in 
similar proportions of cases on light microscopy. Electron microscopy, 
available in 14 patients, showed focal (n=12) or diffuse (n=1) glomeru-
lar basement membrane thinning in 13 patients, along with character-
istic lamellation or rarefaction in ten cases; three patients had isolated 
membrane thinning. Eight patients had focal foot process effacement, 
including five patients presenting with nephrotic syndrome. Seventeen 
children had high-frequency sensorineural hearing loss, while one had 
lenticonus.
Conclusions: COL4A-nephropathies have varied clinical phenotype 
ranging from asymptomatic urinary abnormalities to typical AS and 
nephrotic syndrome.

Materials and Methods: Clinical data, laboratory results, renal biopsy 
histopathology and whole exome sequencing results of the patients with 
AS were collected. According to IgA deposition in the renal tissues, 
the patients with AS, in whom IgA nephropathy and Henoch-Schonlein 
purpura nephritis were excluded, were divided into two groups: Group 
A and Group B. Variants of the CFHR5 gene in patients with AS were 
retrospectively analyzed.
Results: Eleven patients with AS, in whom both renal biopsies and 
whole exome sequencing were performed, were included in the study. 
Group A had four AS patients with IgA deposition in renal tissues, 
and Group B had seven AS patients without IgA deposition in renal 
tissues. Three patients in Group A carried a variant of the CFHR5 gene, 
c.508G>A (p.V170M), c.508G>A (p.V170M), c.491G>A (p.S164N), 
respectively, whereas only one patient in Group B carried the variant 
of the CFHR5 gene, c.508G>A (p.V170M).
Conclusions: Variants of the CFHR5 gene might be the cause of IgA 
deposition in renal tissues in patients with AS.
Keywords: Alport syndrome, IgA deposition, CFHR5  gene, IgA 
nephropathy, Henoch-Schonlein purpura nephritis
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Introduction: Prematurity increases risk for renal impairment due to 
lower nephron number. Exposure to hypoxic damage, hemodynamic 
changes, nephrotoxic medications increases risk for glomerular and 
tubular damage. Early onset hypertension, elevated creatinine and pro-
teinuria may be markers of sequelae. Measurement of renal volume 
rather than size and serum uromodulin a marker of nephron endowment 
may be indicators of renal consequences.
Aims: To study the impact of prematurity on renal size and volume in 
early childhood and its effect on glomerular and tubular function. To 
study serum uromodulin and its correlation with renal function.
Methodology: This cross-sectional study was performed on children 
born preterm between January 2014- December 2016 who were called 
between January and December 2019. Blood pressure measurements, 
proteinuria, creatinine clearance calculation and mean kidney volume 
(MKV) was calculated by renal ultrasound. Serum uromodulin was 
estimated by EUROIMMUN ELISA kit.
Results: Mean age for 37 children was 5.8 years;35% (13/37) of children 
had BP at  90th centile, 3/37 (7%) had pre-hypertension and 5/37 (14%) had 
stage 1 hypertension. Twenty children (20/37, 54%) had eGFR between 
90-120 ml/min/1.73m2; none had pathological proteinuria. There was no 
correlation between gestational age and renal parameters. MKV was 34.86 
± 8.64 ml, with lower MKV for GA< 28-33 weeks (p=.0.05). Mean 
serum uromodulin was 62.10 ± 45.84 ng/ml.;Low levels had linear 
relationship with hypertension and eGFR(p= 0.8 and 0.5)). Correlation 
between uromodulin levels <60 ng/ml and reduced MKV was signifi-
cant (p=0.002). At uromodulin cut off < 52 ng/ml, there was significant 
reduction of MKV (<32 ml) (AUC 0.715, p=0.02.)
Conclusion: Preterm-born children are at risk of developing hyperten-
sion. Mean kidney volume rather than size is an early useful screening 
parameter. Lower serum uromodulin correlates with lower GA and 
mean kidney volume both of which can be useful markers for assessing 
the risk of renal insuffiency.
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1Dongfang Hospital- Fuzong Clinical Medical College- Fujian Medi-
cal University, Department of Pediatrics, Fuzhou, China
2Fujian Children’s Hospital- College of Clinical Medicine for Obstet-
rics & Gynecology and Pediatrics- Fujian Medical University, Depart-
ment of Nephrology- Rheumatology and Immunology, Fuzhou, China

Introduction: IgA deposition in the renal tissues has been found in 
some patients with Alport syndrome (AS). Variants of the CFHR5 gene 
are identified in some patients with IgA nephropathy. Whether or not 
variants of the CFHR5 gene is the cause of IgA deposition in renal 
tissues in the patients with AS is not known.
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Neonatal nephrology

P3-519 - Should we heparinise in neonatal renal vein thrombosis 
(RVT)? A single paediatric tertiary centre experience.

Cheryl  Lim1, Jayanthi  Alamelu2, Sarah  Roy1, Nabil  Melhem1, Caroline 
Jane Booth1

1Evelina London Children’s Hospital, Paediatric Nephrology, London, 
United Kingdom
2Evelina London Children’s Hospital, Paediatric Haematology, Lon-
don, United Kingdom

Objective: Management of neonatal RVT is varied with limited data 
regarding conservative versus heparin management. Heparin may 
reduce RVT progression but has associated haemorrhagic risks with 
debatable impact on renal outcome. We evaluated our management and 
outcomes of neonatal RVT over a 10-year period.
Method: Single centre retrospective study for all neonatal (<1 month 
old) RVT ultrasound confirmed cases between 2011-2021.
Results: 19 neonates had RVT – 84% male, 36% <37 weeks gestation. 
Median age at diagnosis of 3 days (range 1-30). 57% of patients had 
inferior vena cava (IVC) clot extension. 69% of neonates received hepa-
rin, 5% received tissue plasminogen activator and 26% were untreated. 
Median treatment time was 3 months (range 6 weeks- 6 months). 26% 
died prior to discharge -all with bilateral RVT. One had progression of 
intraventricular haemorrhage after commencing heparin and care was 
therefore withdrawn.
Of the survivors, in the heparin treated group 81% had affected kidney 
atrophy and only 18% had normal kidney ultrasonic findings. In the 
untreated cohort, 66% had an involuted kidney and 33% had normal 
kidney ultrasonic findings of affected side. There was no significant 
difference between the two groups (p=0.57).
At latest follow up for 7 children, CKD was prevalent with eGFR 
ranging between 55- 96ml/min/1.73m2 (median age 12 months). No 
patients developed hypertension or proteinuria.
Conclusion: Most neonatal RVT cases were treated with heparin. 
Despite this, 81% of affected kidneys atrophied and outcomes were 
similar for those treated conservatively. Nevertheless, heparin may have 
a role in preventing clot extension to the IVC and contralateral kidney. 
Known associated risks with heparin include haemorrhage – of which 
we report 1 case with a neonate who already had severe intraventricular 
haemorrhage. Clinicians should consider heparin use given the likely 
structural and functional outcomes of the affected kidney.

Neonatal nephrology

P3-521 - Association of birth weight and renal function in term and 
late preterm newborns

Toshiki  Masuda1, Shinobu   Yoshida1, Atsushi   Tanioka1, Tsug-
uhiro  Ishikawa1, Takahumi  Iguchi1, Yuka  Yamamoto1, Eri  Nakatani1, 
Tomomi  Sato1, Tamayo  Ishikawa1, Kashiro  Nishizawa1

1ohmihachiman city medical centre, Pediatrics, Omihachiman-shi, 
Japan

Background: Very low birth weight (LBW) is a factor for developing 
chronic kidney disease (CKD). However, little is known about how 
the degree of LBW affects renal function in term and late preterm 
newborns.
Methods: We collected medical records of healthy infants who were 
delivered by cesarean section between 1 February 2020 and 31 Janu-
ary 2021 at Omihachiman City Medical Centre. The patients were 

divided into two groups according to whether they were term (birth 
at ≥ 37 weeks’ gestation) or preterm infants. We then divided these 
groups into two more groups according to whether they had a normal 
birth weight (≥ 2500 g) or LBW (< 2500 g). Serum creatinine (sCr) 
concentrations were measured at day 3 after birth.
Results: One-hundred fifty-four patients met the inclusion criteria. 
The mean sCr concentration in the preterm and LBW group (n = 21, 
gestational age: 35.29 ± 0.76 weeks, birth weight: 2095 ± 215 g) 
was significantly higher than that in the preterm and normal birth 
weight group (n = 13, gestational age: 35.77 ± 0.58 weeks, birth 
weight: 2798 ± 246 g) (0.63 ± 0.08 vs 0.56 ± 0.10 mg/dL, p = 0.03). 
However, the mean sCr concentration in the term and LBW group 
(n = 28, gestational age: 37.10 ± 0.31 weeks, birth weight: 2281 
± 164 g) was not significantly different compared with that in the 
term and normal birth weight group (n = 92, gestational age: 37.75 
± 1.18 weeks, birth weight: 2989 ± 334 g) (0.60 ± 0.14 vs 0.54 ± 
0.11 mg/dL, p = 0.106).
Discussion: Preterm infants, even those with a relatively low birth 
weight of approximately 2100 g, show significantly higher sCr con-
centrations than those with a normal birth weight at day 3. A rela-
tively low birth weight might be a factor of developing CKD.

Nephrotic syndrome

P3-522 - A rare cause of high level proteinuria

Marina  Aksenova1, Natalia   Zaikova1, Sergey   Morozov1, 
Andrey   Podgorny2, Dmitry   Kazakov3, Kristina   Kostereva4, 
Marina  Dobrynina3

1Y.Veltischev Research Pediatric Clinical Institution at Pirogov Rus-
sian National Research Medical University, nephrology, Moscow, 
Russian Federation
2Y.Veltischev Research Pediatric Clinical Institution at Pirogov Rus-
sian  National  Research  Medical  University, urology, Moscow, 
Russian Federation
3Y.Veltischev Research Pediatric Clinical Institution at Pirogov Rus-
sian  National  Research  Medical  University, radiology, Moscow, 
Russian Federation
4Y.Veltischev Research Pediatric Clinical Institution at Pirogov Rus-
sian National Research Medical University, laboratory diagnostic, 
Moscow, Russian Federation

Background and Aims: Proteinuria can be a manifestation of various 
diseases. We present a patient with nephrotic range proteinuria due to 
a lymphatic system malformations.
Method: Сlinical, laboratory and morphological data of patient were 
analyzed.
Results: 16-years old male was examined due to increasing protein-
uria and hematuria discovered by chance a year earlier. His family 
history and clinical status were unremarkable excluding episodes of 
cloudy urine. The patient had nephrotic range proteinuria (8.2-3.8 gr/
day) presented by albumin (78%), hematuria (71 cells/power fields) 
and leukocyturia (7 cells/power fields), low-normal albumin (30-
31 gr/l), low IgG (4.85 gr/l), normal C3/C4 complement activity in 
blood; eGFR was 75 ml/min/1.73m2 (Schwartz bedside). AntiHCV, 
antiHBcore-Ag, HBsAg, ANA antibodies were negative. Urine excre-
tion of calcium (Ca/Cr=0.31 mmol/mmol), urate (Ur/Cr=0.18 mmol/
mmol), oxalate (Ox/Cr=0.01 mmol/mmol), phosphate (P/Cr=2.1 
mmol/mmol, TmP=1.36) examined for “very cloudy with unidenti-
fied crystals urine” was normal. The hypoechoic cystic mass without 
blood flow in the area of posterior bladder’s wall was seen in US. 
Cystoscopy, MRI with contrast did not revealed pathology including 
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signs of lymphoproliferation and neoplasia. The kidney biopsy showed 
normal tissue (LM), negative IgA, IgM, IgG, C3, fibrinogen immuno-
fluorescence; there were small unspecific deposits in GBM and focal 
podocytes processes effacement (EM).
After kidney biopsy turbid white urine was noted. There were 
lymphocytes, high levels of protein (5 g/l) and triglycerides (1,99 
mmol/l in urine vs 0,99 mmol/l in blood) in urine and low blood 
albumin level (29 g/l). The T2-weighted MRI of the kidneys and 
retroperitoneum showed a cystic dilation of the lymphatic vessels 
in the region of the right kidney hilum extending along the aorta 
to its bifurcation.
Conclusion: We have demonstrated a rare case of chyluria as a cause 
of proteinuria and the need of visual evaluation of the urine in patients.

Nephrotic syndrome

P3-524 - Impact of COVID-19 on family wellbeing and quality of 
life among children with nephrotic syndrome during the first pan-
demic wave: results from the INSIGHT Study

Nowrin Aman1,2, Jessica  Fitzpatrick3, Isabel de  Verteuil1, Jovanka Vasi-
levska-Ristovska1,2, Tonny   Banh1, Seetha   Radhakrishnan4,5, Chia 
Wei  Teoh4,5, Damien  Noone4,5, Christoph  Licht4,5, Valerie  Langlois4,5, 
Rachel  Pearl4,5, Daphne  Korczak6,7, Rulan  Parekh1,2,4,5

1The Hospital for Sick Children, Child Health Evaluative Sciences, 
Toronto, Canada
2Women’s College Hospital, Department of Academics, Toronto, 
Canada
3University  of  California  San  Francisco, Department  of  Medi-
cine- Division of HIV- ID and Global Medicine, San Francisco, USA
4The Hospital for Sick Children, Division of Nephrology, Toronto, 
Canada
5University of Toronto, Department of Pediatrics- Faculty of Medi-
cine, Toronto, Canada
6The Hospital for Sick Children, Division of Psychiatry, Toronto, 
Canada
7University of Toronto, Department of Psychiatry- Faculty of Medi-
cine, Toronto, Canada

Background: During the global pandemic caused by severe acute respira-
tory syndrome coronavirus (SARS- CoV-2), one of the longest lockdowns 
in 2020 (5 months) worldwide was in Ontario. There are limited data avail-
able on the psychosocial wellbeing during the lockdown of parents and 
children with a chronic disease, potentially at risk for COVID-19.
Methods: A survey was conducted in 122 families with at least one 
child enrolled in the prospective cohort of childhood nephrotic syn-
drome (Insight into Nephrotic Syndrome [INSIGHT] Study) aged 
2-18 years at the Hospital for Sick Children in Toronto, Ontario 
with available data pre-pandemic. Validated measures of wellbeing 
included McMaster Family Assessment Device (FAD) for parents 
and children ≥ 12 years to assess family dynamics, Patient Health 
Questionnaire for Depression and Anxiety (PHQ-4) for parents and 
Pediatric Quality of Life Inventory (PEDSQL™-V4)-either parent- or 
child-reported depending on age. Families completed study question-
naires annually, and a subset, (n=107 families), completed repeated 
questionnaires prior to the pandemic and survey from August 21 
– December 10, 2020. Wellbeing scores were compared and analyzed 
in this subset using the Student’s t-test or the Mann-Whitney U test, 
as appropriate.
Results: Among the 122 children, 71% were male, and mean age at 
survey completion was 7 years old. In the subset, parents and children 
reported that family dynamics improved during COVID (Figure 1), 
compared with pre-COVID (parent: p<0.01; child: p=0.05). Children’s 

overall HRQOL declined (p=0.04). Sleep was disrupted (p=0.01) and 
was worsened with increasing child age (β=–1.6 (IQR: -2.6, -0.67)). 
Overall QOL was lower in older children (β=-1.0 (IQR: -1.7, -0.2)).
Conclusions: Despite the positive effects of family dynamics, there 
was evidence of negative effects of sleep disruptions and reduced 
quality of life on the overall wellbeing during the lockdown com-
pared to before the pandemic.

Nephrotic syndrome

P3-525 - Serum Tumor Necrosis Factor-Alpha (TNF-α) levels in 
children nephrotic syndrome with proteinuria

Ninik Asmaningsih1, Wurry  Ayuningtyas1, Agus  Budiarto1, Muham-
mad  Kurniawan1, Risky  Prasetyo1, Mohammad  Noer1

1Dr Soetomo General Academic Hospital/Universitas Airlangga, Pedi-
atric Department, Surabaya, Indonesia

Heavy proteinuria is the cardinal sign of nephrotic syndrome. The pres-
ence of proteinuria induced inflammatory reaction that further may 
increase chronic kidney disease progression. Tumor necrosis factor α 
(TNF-α) is one of cytokine has a role to exerts inflammation, proteinu-
ria and may cause kidney damage.
The purpose of this study was to evaluate the association between 
serum TNF- α levels and proteinuria in children with nephrotic 
syndrome.
Methods: Analytical observational cross sectional design study was 
conducted in out patients clinic pediatric nephrology Dr Soetomo 
Hospital from January to April 2021. The population of the study 
were children with nephrotic syndrome the age lest than 18 years. 
The variable of the study were the levels of serum TNF-α, urine 
albumin creatinine ratio (uACR) ≤ 30mg/gCr, uACR 30-2220 mg/
gCr, >2220mg/gCr, nutritional status, glomerular filtration rate 
(GFR), diagnosis nephrotic syndrome (NS) (nephrotic syndrome ini-
tial attack, nephrotic syndrome dependent steroid-NSDS, nephrotic 
syndrome frequent relapse-NSFR, nephrotic syndrome resistance 
steroid- NSRS), acute kidney injury (AKI). The statistical analysis 
using Kruskall-Wallis.
Results: Total 70 children with NS included in this study. The main 
population was male 47 (67.1%) with the age mean 9.1 ± 4.7 years. 
The median serum of TNF-α levels in uACR ≤30mg/gCr was 25 (17.1-
46.2); Serum TNF-α levels in uACR >30-2220 mg/gCr was 27.6 (14.8-
521.5)pg/ml; Serum of TNF-α levels in uACR >2220 mg/gCr was 
24.7(12.5-270.3)pg/ml. There were no significant differences between 
serum of TNF-α levels with the degree proteinuria (P>0.05). And there 
were also no significant differences between nutritional status, diagno-
sis NS, AKI and serum of TNF- α levels (P>0.05).
Conclusion: The serum of TNF-α levels were not depends on the 
degree proteinuria.
Key words: serum of TNF-α, nephrotic syndrome, proteinuria
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Nephrotic syndrome

P3-527 - Urinary vitamin D-binding protein levels in idiopathic 
nephrotic syndrome children.”-a cross sectional study

Amogh Bidari1, Mahantesh  Patil2, Sonali  Bijjargi3, Santosh  Kurbet4, 
Dr Navin  Mulimani5

1KLE University, Pediatrics, Belagavi, India
2KLE University, Pediatric Nephrology, Belagavi, India
3KLE University, Pediatrics, Belgavi, India
4KLE University, Pediatric Surgery, Belagavi, India
5KLE University, Interventional Radiology, Belagavi, India

Background: Nephrotic syndrome (NS) is a common chronic kidney 
disease in childhood and it is mostly idiopathic. Idiopathic nephrotic 
syndrome (NS) associated with increased urinary vitamin D-bind-
ing protein (uVDBP) excretion. we conducted this study to evalu-
ate the early and non-invasive method to diagnose steroid resistant 
nephrotic syndrome children by urinary vitamin D-binding protein 
levels and to co-relate urinary vitamin D-binding protein in biopsy 
proven FSGS children.
Settings and Design :It is a cross-sectional study carried out in 61 
patients who had idiopathic nephrotic syndrome presented to Pedi-
atric department of Dr Prabhakar Kore Hospital & MRC Belagavi, 
Karnataka, India. Urine and clinical data were collected from patients. 
Measurements of UVDBP were performed with a commercially avail-
able ELISA kit(R&D systems).
Demographic and Bopsy data: 

SSNS SRNS
Age (Mean) 6.6yr 9.7r
Sex (M/F) 33/18 7/3
Biopsy FSGS:11% (6)MCD: 

5.8% (3)Oth-
ers: 23% (12)No 
Biopsy: 58% (30)

FSGS: 40% (4)
MCD:10% (1)Oth-
ers: 50% (5)

Results: A mean UVDBP value of 4250ng/ml was observed in all the 
steroid resistant nephrotic syndrome patients with a sensitivity of 85.7% 
and a specificity of 84.0% for the samples tested, a linear line achieved 
on the standard curve with R2 value of 0.984.A mean uVDBP value of 
308ng/ml was observed in all the steroid sensitive nephrotic syndrome 
patients.
Conclusion: UVDBP represents a non-invasive biomarker that 
could distinguish steroid resistance from sensitive in nephrotic 
children.••No positive co-relation was observed between the biopsy 
and the uVDBP levels in Nephrotic children.

Nephrotic syndrome

P3-528 - Dysregulation of T-cell metabolism in patients with ster-
oid-resistant nephrotic syndrome

Chang Yien Chan1, Liangjian  Lu2, Yaochun  Zhang1, Sharon  Teo2, 
Perry Yew-Weng  Lau1, Mya  Than1, Kong Peng  Lam3, Kar Hui  Ng1, 
Hui Kim  Yap1

1Yong Loo Lin School of Medicine- National University of Singa-
pore- Singapore, Paediatrics, Singapore, Singapore
2Khoo  Teck  Puat-National  University  Children’s  Medical  Insti-
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Singapore
3Agency for Science- Technology and Research ASTAR, Bioprocess-
ing Technology Institute, Singapore, Singapore

Early relapse following rituximab in patients with minimal change 
disease is associated with baseline reduction in regulatory T-cells and 
T-cell hyporesponsiveness. This study aimed to delineate mechanism 
of T-cell hyporesponsiveness and its association to metabolic altera-
tions in patients with steroid-dependent (SDNS) and steroid-resistant 
nephrotic syndrome (SRNS).
48 patients with childhood-onset SDNS (n=31) and SRNS 
(n=17) were recruited during relapse. Patients with genetic 
causes were excluded. T-cell activation assay was performed 
on whole blood while metabolomic profiling was performed 
on purified stimulated CD4 T-cell culture supernatants (n=23) 
using GC-MS/MS and analysed using Shimadzu Smart Metabo-
lites Database. Differences in the metabolomic profiles were 
identified using PLS-DA (SIMCA), and pathway analysis was 
performed using MetaboAnalyst 4.0. Real-time PCR was sub-
sequently used to quantify the expression of key enzymes in 
identified pathways.
T-cell activation was muted in SRNS compared to SDNS patients 
with lower expression of CD69 (88±2.3% vs 91±3.1%, P=0.024) 
and IFNγ (1.9±0.73% vs 6.6±1.35%, P=0.016). 93 metabolites were 
identified in CD4 supernatant, and PLS-DA modeling yielded one 
fitted component, in which 24% of the variability in metabolites 
measured  (R2X) could explain 58% of the variation in steroid-
response  (R2Y). Of note, 85% of the metabolites tended to be lower 
in SRNS compared to SDNS patients, and pathway analysis impli-
cated mainly biosynthetic pathways e.g. glyoxylate and dicarboxy-
late metabolism (Benjamini-Hochberg P<0.05). Interestingly, the 
two metabolites with the highest VIP score (threitol and erythritol) 
were downstream products in the pentose phosphate pathway and 
were reduced in SRNS compared to SDNS patients (P<0.001). 
This was associated with downregulation of ribulose-5-phosphate-
3-epimerase (RPE), a key enzyme in the pentose phosphate path-
way, in SRNS compared to SDNS patients  (4x10-4±2x10-5  vs 
 5x10-4±3x10-5, P=0.014)
T-cell hyporesponsiveness to in vitro stimulation in SRNS patients 
was associated with metabolic quiescence, evidenced by dysregu-
lated biosynthetic pathways including the pentose phosphate shunt.

Nephrotic syndrome

P3-529 - Long-term outcomes of repeated rituximab therapy to 
maintain remission in children with frequently-relapsing, steroid-
dependent nephrotic syndrome: an international multi-centre study

Eugene Yu Hin  Chan1, Biswanath   Basu2, Olivia  Boyer3, Gian 
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Germany
16Great Ormond Street Hospital for Children National Health Ser-
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Background: Children with frequently-relapsing, steroid-dependent 
nephrotic syndrome (FRSDNS) often require multiple courses of rituxi-
mab. The aim of this study is to evaluate long-term outcomes in these 
children following repeated rituximab.
Method: We conducted an international, multicentre, retrospective 
cohort study at 16 paediatric nephrology centres from 9 countries 
in Asia, Europe and North America. All children with FRSDNS 
who received ≥2 courses of rituximab by 21 years, between 2005-
2020, were included. Each rituximab course consisted of a total 
dose ranging from 375-1500mg/m2, with or without concurrent 
immunosuppression. Primary outcomes were relapse-free survival 
and adverse events.
Results: 346 children (age 9.8 years, IQR 6.6-13.5; 73% boys) received 
1154 rituximab courses. A total of 144, 83, 49, 30, 21 and 19 children 
received 2, 3, 4, 5, 6 and ≥7 courses, respectively. Median relapse-free 
period overall was 12.4 months (95% CI, 11.9-13.1). Median follow-up 
duration was 5.9 years (IQR, 4.3-7.7).
Relapse-free survival differed by treatment courses (clustered log-
rank test P<.001). Compared to first course (10.0 months, 95% CI, 
9.0-10.7), relapse risk progressively decreased following subsequent 
courses (adjusted hazard ratio,  HRadj, 0.04-0.17; 95% CI, 0.02-
0.22; Ps<.001), with the longest relapse-free period following fourth 
course (16.2 months, 95% CI, 12.0-16.0). B-cell depletion duration 
remained similar with increasing number of treatment courses (6.1 
months, 95% CI, 6.0-6.3).
Most adverse events were mild. Although 51% treatment episodes with 
immunoglobulin monitoring (n=354/697) developed hypogammaglob-
ulinaemia, only 79 episodes were considered clinically significant with 
either very low IgG levels (<200mg/dL), concurrent infections and/
or need for immunoglobulin replacement. There were 42 (3.7%) and 
18 (1.6%) episodes of neutropenia and agranulocytosis. 48 patients 
developed 52 infections and incidence was similar between treatment 
courses.
Conclusion: Children receiving repeated rituximab experience an 
improving clinical response. Side effects appear acceptable even after 
multiple courses but significant
complications do occur. These findings support repeated rituximab use 
in FRSDNS.

Nephrotic syndrome

P3-530 - Evaluation of Association Between UMOD Gene Variants 
and Renal Outcomes in Children with Nephrotic Syndrome
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sah Kaya  Aksoy3, Sema  Akman3, Mustafa  Koyun3
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In recent genome-wide association studies have identified common 
variants in the uromodulin (UMOD) gene relating to eGFR and risk of 
chronic kidney disease.
Aim: In this study, we aimed to explore associations of UMOD gene 
variants with renal outcome and clinical findings in children with 
nephrotic syndrome (NS).
Methods: The children with NS were enrolled in this study. Demo-
graphic characteristics, clinical and laboratory data, and presence of 
UMOD rs12917707 and rs11864909 variants of children were evalu-
ated. The patients were classified as 3 groups according to their kid-
ney functions: Group 1 children with end stage renal disease (ESRD), 
Group 2 children with eGFR <90 with or without proteinuria (CKD), 
Group 3 children with eGFR>90 (remission).
Results: A total of 120 children, 73 boys (60.8%), median age at diag-
nosis 65.88±45.06 months, median follow-up 82.93±54.97 months, 
were included in the study. There were 36, 15 and 69 children in 
groups I,II and III, respectively. In the group 1 (ESRD), it was found 
that median age at diagnosis was higher, the follow-up period was 
longer, the rate of consanguinity between the parents was higher, and 
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the rate of presence of NS in the family was more frequent (p<0.05). 
The pathological allel distributions of the UMOD rs12917707 and 
rs11864909 variants were found to be similar in the patient with ster-
oid-resistant, steroid-sensitive, steroid-dependent, frequently relaps-
ing and complete remission NS subgroups. UMOD gene rs11864909 
pathological variant distribution was found to be higher in group 1 
(ESRD) than the others (p=0,04). Similarly rs11864909 pathological 
variant distribution was higher in patients with steroid resistant NS 
and ESRD than the others (p=0.03). And also rs11864909 patho-
logical variant distribution was higher in patients with hematuria at 
diagnosis than the others (p=0,003)
Conclusion: Our results suggest that UMOD gene rs11864909 variant 
may be associated with the renal outcomes in children with NS.

Nephrotic syndrome

P3-531 - The VExUS protocol in nephrotic syndrome
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Giuseppe   Paviglianiti2, Melania   Guardino1, Marta   Giambrone1, 
Rosa   Cusumano1, Giovanni   Pavone1, Maria Chiara  Sapia1, 
Davide  Vella1, Maria Michela D’Alessandro1
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Purpose: To define the effectiveness of the application of the VExUS 
ultrasound protocol in the volemic assessment of nephrotic patients.
Materials and Methods: The VExUS (Venous Excess Ultrasound 
Score) protocol, was recently proposed to evaluate and scores the 
severity of venous congestion, using a color-doppler ultrasound. It is 
divided in four steps. The first one evaluates the inferior vena cava 
(IVC), which, however, in pediatric patients is an inaccurate parameter, 
due to technical limitations and confounding factors (respiratory vari-
ability, heart disease). The others step evaluates Doppler analysis of 
the portal vein, suprahepatic veins and intrarenal interlobar veins. For 
each parameter a severity score is established with a score from 0 to 
3. In our study we enrolled children with a nephrotic syndrome (NS). 
The VExUS analysis was performed at the admisson and at discharge 
of patients.
Results: We performed VExUS protocol in four patients (2 girls), with 
an average age of 6.2 year. Two children had a relapse of NS. We found 
a score of 1 in three children and a score of 2 in one patient at the 
admission. We repeated VExUS at discharge, with a range from 8 to 
14 days later, and the score was zero in all the patients.
Conclusions: The VExUS score is a new system of evaluation and 
grading of volemic status. In our experience it is a rapid, safe, non-inva-
sive and inexpensive ultrasound protocol that allows an early diagnosis 
of venous congestion. We proposed to use this score in children with 
NS especially in children with relapses of NS, in which the hyperv-
olemia is not clinically manifested yet. Moreover, it can represent a 
guide to achieve the best possible therapeutic result, avoiding over- or 
under-treatment.
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P3-532 - Ofatumumab for Multidrug-Resistant Nephrotic Syn-
drome in Children: A case Series

Carmen  Halabi1, Raja Dandamudi2, Patricia  Wiltsch1, Kevin  Barton1, 
Stanley  Hmiel1

1Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St. Louis, USA
2Washington University School of Medicine in St. Louis- St. Louis chil-
dren’s hospital, Pediatrics, St.Louis, USA

Background: Ofatumumab is a humanized anti-CD20 monoclonal 
antibody that is currently used off-label for childhood nephrotic syn-
drome. We report our center’s experience with administering ofatu-
mumab to three pediatric patients with idiopathic nephrotic syndrome 
(NS).
Methods: In 2021, three patients were treated with ofatumumab. All 
three patients had multi drug resistant nephrotic syndrome in their 
native kidneys. All the children had the clinical diagnosis of idiopathic 
NS (edema; urine protein/creatinine ratio > 2 mg/mg, or 3+ protein 
on urine dipstick; and hypoalbuminemia ≤ 2.5 g/dL, without evidence 
of secondary cause’s with minimal changes on their kidney biopsies. 
We followed the same dosing protocol based on the report by Basu 
et al, with a first dose of 300 mg/1.73m2 followed by 5 weekly doses 
of 2000 mg/1.73m2

Results: Patient X and Y presented with steroid dependent nephrotic 
syndrome at 2.5 and 2 years of age. Their nephrotic syndrome was 
resistant to Tacrolimus, Mycophenolate Mofetil, Azathioprine and 
Rituximab. Within a week of starting ofatumumab, they began to show 
signs of improvement with spontaneous diuresis and decreased weight. 
They were in near complete remission by the end of therapy and con-
tinue to be in remission at the time of this report. (10 and 6 months post 
completion of treatment).
Patient Z presented with steroid dependent NS at 3 years of age. His 
nephrotic syndrome was resistant to Tacrolimus, MMF, Azathioprine 
and Rituximab and subsequently developed an allergic reaction to 
Rituximab. Despite completion of six doses of ofatumumab, he con-
tinued to have nephrotic syndrome with persistent in nephrotic-range 
proteinuria, hypoalbuminemia and edema. In all the three patients, 
the whole B-cell compartment was reduced to zero with CD19+ cells 
depleted to 0 % (absolute CD19 count <25 cells/mm3).
Conclusions: Ofatumumab may be a treatment option for refractory 
childhood nephrotic syndrome.
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P3-533 - Profile of acute kidney injury among childhood nephrotic 
syndrome
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Introduction: There is paucity of literature on profile of Acute Kidney 
Injury (AKI) among childhood nephrotic syndrome (cNS).
Aims & Objective: To prospectively study the profile of AKI in cNS.
Methods: Prospective multicenter observational study was conducted 
from September 2020 to August 2021 wherein children (1-18 yrs) 
admitted with NS without any nephritic features or pre-existing chronic 
kidney disease were recruited.
Results: We screened 265 admissions with cNS of which 200 met 
the inclusion criteria [63% female, median age 4(IQR: 3-7) years]. 
AKI as per KDIGO serum creatinine criteria was seen in 36 (18%) 
admissions [81% male (n=29), median age = 3.7(IQR: 2-7) years, 
Stage I – 17% (n=6), Stage II – 78% (n=28) and Stage III – 6% 
(n=2) ]. Multivariate analysis showed male gender, serum albu-
min </= 1.4 g/dl (OR 4.35; 95% CI 1.55 – 12.8; p=0.005), FeNa 
</= 0.2% (OR 12.77; 95% CI 3.5 – 46.4; p<0.001), any underlying 
infection (OR 5.44; 95% CI 2.4 – 11.86; p=0.03) and exposure to 
nephrotoxic drugs (OR 4.83; 95% CI 2.21 – 10.54; p <0.001) to be 
significantly associated with AKI. Male gender, serum albumin ≤ 
1.4g/dl, infection and FeNa ≤0.2% revealed good accuracy (AUC 
of 0.86) in predicting subsequent AKI development Duration of 
hospital stay was significantly longer in children with AKI [Mean 
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13.6±4.6 days vs Mean 7±1.8 days, p<0.001] and it increased with 
increasing severity of AKI. Majority had transient AKI (75%, n=27) 
and of the 5 (14%) children with AKD, 2 (5.5%) progressed into 
CKD. One child, with AKI stage III on peritoneal dialysis, suc-
cumbed to sepsis in PICU.
Conclusion: In this largest prospective cohort of hospitalized cNS, 
AKI was found to be a common complication in 18%. We identi-
fied risk factors at admission with potential to guide subsequent in 
hospital management which needs validation in larger multicenter 
cohorts.
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P3-534 - Comparative Tacrolimus Treatment of Pediatric Steroid-
Resistant Nephrotic Syndrome with and without Detected Muta-
tions. Multi-Center Experience
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Introduction: Nephrotic syndrome (NS) is a very frequent pathol-
ogy in pediatric nephrology. Treatment of steroid-resistant nephrotic 
syndrome (SRNS) in our field is based on Cyclophosphamide (CP); in 
CP-resistant patients, alternative regimens are required. International 
guidelines recommend calcineurin inhibitors (CI) as the first choice: 
tacrolimus (TC). It has been found that TC is more potent both in vivo 
and in vitro. Our center uses TC as the first choice in CP-resistant 
patients,in all cases clinical exome sequencing for SRNS mutations 
is performed. We present the outcome of 15 patients treated with TC 
between 2019 and 2022.
Objectives: To assess in our patient cohort complete,partial remission 
and no remission rate; relapse rate after treatment completion; and 
adverse events.
To associate such variables with the presence or absence of mutations 
with clinical significance and uncertain clinical significance.
To associate remission rate with the presence or absence of variants 
and histological pattern.
Description: We report our center’s medium-term follow-up results 
of SRNS patients treated with TC. Comparative response is assessed 
in two groups: with or without detected mutation. All patients under-
went renal biopsy and clinical exome genetic testing. 2019 IPNA 
guidelines was used. Fifteen patients were eligible. Histopathological 
findings: focal and segmental glomerulosclerosis; diffuse mesangial 
proliferation with IgM deposits and minimal changes. Pathogenic 
variants were detected in 2 patients; there was uncertain clinical sig-
nificance in 6; and no mutations were found in 7.The variables ana-
lyzed were: average follow-up time; response median; complete and 
partial remission; no remission; relapse rate after treatment; presence 
of adverse events.
Conclusion: TC proved to be a safe and effective drug to treat pediatric 
SRNS. In our group of patients, the remission rate and presence of 
serious adverse events was similar to the figures reported in the litera-
ture. We also deem proteinuria control by non-immune mechanisms to 
be beneficial in patients without complete remission.
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P3-535 - Immunoglobulin immunoadsorptions are efficient in the 
treatment of multidrug-resistant idiopathic nephrotic syndrome 
in pediatric patients
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Background: Idiopathic nephrotic syndrome is mostly a chronic dis-
ease, which can lead to end-stage renal disease in case of cortico-
resistance and multidrug-resistance.
The aim of this study was to analyze the evolution of pediatric patients 
with multidrug-resistant nephrotic syndrome treated by immunoglobulin 
immunoadsorptions (IA) associated with intravenous immunoglobulins 
(IvIg).
Methods: In this multicentric retrospective study, 30 patients with 
calcineurin inhibitors (CNI)-resistant steroid-resistant nephrotic syn-
drome (SRNS) or multidrug-resistant SRNS (with negative genetics) 
were treated with an association of IA and IvIg, followed by B cell 
depletion when in remission. The primary outcome was the remission 
of proteinuria (uPCR<0,05 g/mmol).
Results: A remission was obtained in 23 patients (22 complete remis-
sion, 1 partial remission). 16 patients responded during the first cycle 
of treatment (10 daily sessions of IA), 6 after a more prolonged treat-
ment (up to 3 months), and one after 3 months of treatment. Anti-CD20 
monoclonal antibodies were administered to induce B cell depletion 
in patients in remission. 17 patients relapsed post IA, and 8 developed 
a dependency to IA to remain in remission (more than 3 months of 
IA). Only 7 patients did not respond to IA therapy and they progressed 
towards end-stage renal disease.
On long-term follow-up (mean 49 months), 17 patients were in com-
plete remission (10 of them with no immunosuppressive therapies), and 
4 in partial remission (3 of them with no immunosuppressive thera-
pies), all of them with CKD stage 1 or 2.
Conclusions: IA therapy is effective in inducing remission in children 
with CNI-resistant SRNS or multidrug-resistant SRNS. However, 74% 
of the patients relapse despite B cell depletion and a significant number 
of these patients become dependent on IA to maintain remission (35%). 
Newer treatment strategies are needed to maintain remission and allow 
IA discontinuation in these children.
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P3-536 - Daratumumab enables sustained remission after Immu-
noadsorption in Refractory Multidrug Resistant Nephrotic 
Syndrome.
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Background: Multidrug Resistant NS (MRNS) is a dramatically 
challenging condition that may lead to end-stage renal disease and 
post-transplant recurrence. Immunoadsorption of Immunoglobulins 
(IA) has been reported safe and efficient to induce remission, how-
ever most patients relapse after discontinuation. Long-lived plasma-
cells may be responsible for refractory NS. We report the use of 
Daratumumab(DARA), an antiCD38 monoclonal antibody targeting 
plasma-cells, in IA-dependent MRNS.
Methods: In this retrospective multicenter study, we included children 
with MRNS that reached complete remission after IA, but relapsed 
when lowering frequency of sessions despite B-cell depletion. We 
report on a further attempt of IA withdrawal adding 4 weekly infu-
sions of DARA (1000mg/1.73m2).
Results: Four boys and 2 girls were included. Median age at diag-
nosis was 6.1 years (range 5.5-7.9). Renal biopsy showed FSGS in 
3 patients and MCD in 3. All had negative genetic testing. All were 
resistant to ciclosporine and/or tacrolimus, 4 also received MMF 
and 3 rituximab (RTX). Median time between INS diagnosis and 
IA initiation was 1 year (0.5-5.6). All patients achieved complete 
remission after IA but relapsed after a first discontinuation attempt, 
despite B-cell depletion with RTX(n=3) or Obinutuzumab (OBI) 
(n=3). Complete remission was again obtained with intensive IA 
in all but one with partial remission. All patients received a new 
infusion of OBI followed by 4 infusions of DARA. Complete remis-
sion was sustained in all patients enabling IA withdrawal. Proteinuria 
relapsed in 4/6 (RPC 0.05-0.10g/mmol) and was successfully treated 
with either a single reinjection of DARA (n=2) or combined to OBI 
and/or IA. All patients were in complete remission at 7 months (1.5-
17.5) following IA discontinuation.
Conclusion: The association of plasma-cell depletion with daratu-
mumab to B-cell depletion allowed IA discontinuation in all patients. 
Further studies are needed to confirm the efficacy of daratumumab 
in children with MRNS and better define its place in the treatment 
strategy.
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P3-537 - Epidemiology of childhood INS during COVID-19 Pan-
demic and lockdowns in France and Netherlands.

Victoire  Thenot1, Floor  Veltkamp2, Cyrielle  Parmentier3, Sandrine 
 Florquin2, Olivia   Boyer4, Jesper  Kers5, Hessel  Peters-Sengers6, 
Julien  Hogan1, Antonia  Bouts2, Claire Dossier1
1Robert-Debre Hospital- APHP, Pediatric Nephrology, Paris, France
2Amsterdam  University  Medical  Centers-  University  of  Amster-
dam- Emma Children’s Hospital, Pediatric Nephrology, Amsterdam, 
Netherlands
3Armand-Trousseau Hospital- APHP, Pediatric Nephrology, Paris, 
France
4Necker hospital- APHP, Pediatric Nephrology, Paris, France
5Amsterdam University Medical Centers- University of Amsterdam, 
Pathology, Amsterdam, Netherlands
6Amsterdam University Medical Centers- University of Amsterdam, 
Center  for  Experimental  and  Molecular  Medicine, Amsterdam, 
Netherlands

Introduction: The etiology of idiopathic nephrotic syndrome 
(INS) remains partially unknown. Viral infections have been 
associated to INS onset. We hypothesised that both SARS-CoV-2 
infection and lockdown measures could influence INS incidence. 
The aim of this study was to describe the incidence of childhood 
INS before and during the COVID-19 pandemic in two European 
regions.

Material and methods: A survey was sent to pediatric departments 
in Paris area (France) and the Netherlands. Children with INS onset 
between 2017 and 2020 in Paris and 2018-2021 in the Netherlands were 
included. We estimated incidences using census data of each region. 
Incidences were compared to previous cohorts (Paris: 2008-2013; 
Netherlands 2006-2009) using two proportion Z-tests.
Results: A total of 248 and 118 cases of INS were reported in Paris 
area and the Netherlands, respectively, corresponding to an annual inci-
dence of 2.61 and 1.04. Boys were more frequently affected. Incidence 
was not significantly different before and during the pandemic nor 
compared to earlier cohorts. During lockdowns, incidence was lower 
in both countries: 0.76 vs 2.71 (p=0.02) in Paris and 0.42 vs 1.09 
(p=0.001) in the Netherlands. During peaks of hospital admissions for 
COVID-19, no case of INS was reported in Paris nor the Netherlands.
Discussion: Over the last decade, incidence of childhood INS was 
stable in both European areas. However, during lockdowns, incidence 
of INS was significantly lower. Interestingly, incidences of other res-
piratory viral infections were also reduced. Together, these results 
argue again for a link between INS onset and viral infections, while 
COVID-19 does not appear to be a significative trigger for INS onset 
in children.

Nephrotic syndrome

P3-538 - Study on the relationship between nephrotic syndrome 
and atopic diseases in childhood
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Objective: The present study aimed to explore the relationship between 
nephrotic syndrome and atopic diseases in childhood.
Methods: From 2018 to 2019, 234 children with first-onset PNS were 
selected for observation and long-term follow-up. Children with low-
dose steroid-dependent PNS and elevated IgE were randomly divided 
into a low-dose steroid only group and desloratadine combined with 
a low-dose steroid group. For children with steroid-dependent short 
stature who required immunosuppressive therapy, renal pathology was 
conducted after negative conversion of the urine protein. For children 
with a diagnosis of MCD, the extent of podocyte foot process efface-
ment was observed.
Results: The levels of IL-2, IL-4, IL-10, and TNF-α were significantly 
higher in children with first-onset PNS compared with healthy children. 
Of the 234 cases with PNS, there were 143 cases (61.11%) with con-
comitant atopic diseases. Recurrence due to allergy-related factors was 
greater than that due to infection-related factors, and the rate of recur-
rence in spring and autumn was higher than that in winter and summer. 
The total IgE and bradykinin serum levels were significantly higher in 
children with first-onset PNS and recurrent PNS compared with those 
in remission. The level of histamine in children with first-onset PNS 
was higher than that in children with remission (P<0.05). There was 
a significant increase in eGFR, a significant decrease in serum IgE, 
and a reduction in the recurrence rate after treatment of desloratadine 
treatment group (P<0.05). There was no significant correlation between 
the proteinuria quantification and the extent of foot process effacement.
Conclusion: There existed a high co-morbidity with AD in children 
with PNS. Desloratadine might enhance the GFR,improve renal 
function and reduce relapse. The injury to the filtration barrier in 
MCD might not only be correlated with podocyte lesions but also 
with some serum permeability factors. Serum IgE, histamine, and 
bradykinin might be the plasma permeability factors in children with 
PNS.
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Nephrotic Syndrome: Case Series
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Background: Rituximab (RTX) as an immunomodulator is one of 
the standard treatment choices in steroid-resistant nephrotic syndrome 
(SRNS). However, the off-label indication for SRNS and high cost 
made RTX highly inaccessible in most developing countries. The aim 
of this study is to share our experience of RTX treatment in adolescents 
with SRNS.
Cases: Two female adolescents underwent RTX therapy for SRNS. We 
performed infection screening for virus and tuberculosis, also lympho-
cytes subset examination before the treatment. The dose of treatment 
was 375/m2of body surface area.
Case 1, a  13-years-old girl with focal segmental glomerulosclerosis 
underwent two sequences of RTX therapy. She was diagnosed as 
SRNS 10 years before and already received steroid treatment, cyclo-
phosphamide (CPA) pulses, cyclosporine (CSA), and mycophenolate 
acid (MPA) with adequate doses, hence the remission had never been 
achieved. Rituximab was given after an episode of AKI stage 3 that put 
her on hemodialysis for a month. After two sequences of RTX with 8 
weeks apart, we continued low-dose of oral steroid, CSA, and MPA. 
Urine protein creatinine ratio decreased from 12.2 mg/mg to 0.8 mg/mg 
within 1 year with no side effects. The level of CD19+ was suppressed 
after 14 days of therapy.
Case 2, a  17-years-old girl with partial sclerosis and crescent underwent 
one sequence of RTX therapy. She was diagnosed with SRNS four 
years before and already received combinations of immunosuppres-
sants with unsatisfying results. Seven days after RTX administration, 
she developed varicella-zoster virus infection in the right hemifacial 
area involving ophthalmic region. Fortunately, Ramsay Hunt Syndrome 
was not found. CD19+ suppression was seen 10 days after therapy. 
However, nephrotic range proteinuria was still present after discharge.
Conclusion: Rituximab induced CD 19+ suppression in adolescents 
with SRNS. Benefits for treatment should also be followed by close 
monitoring for side effects, especially infection.
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P3-540 - Biopsy proven primary FSGS in Children- Looking in to 
the disease status
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Introduction: Focal  segmental  glomerulosclerosis  (FSGS)   
is  the major  cause of steroid  resistant  nephrotic  syndrome  lead-
ing to end-stage renal disease (ESRD). In early stages it can be indistin-
guishable from minimal change disease.The clinical course and prog-
nosis of FSGS is heterogeneous in children. FSGS is primarily a histo-
logical diagnosis. In India only few studies has been done in children 
with FSGS.

Primary objective was to assess the risk of ESRD in children with 
primary FSGS and impact of remission status on diseases progres-
sion. Secondary objective of  looking  in  to Demographical  pro-
file, treatment response and progression to ESRD was also studied.

Study design: Retrospective observational study with 10 yrs fol-
low up .We had total 194 biopsied children aged between 3 months 
to 18yrs. Biopsy proven primary FSGS was 44/194. Baseline char-
acters like age,gender, serum albumin,serum creatinine, serum 
cholesterol,spot urine PCR and hypertension at onset was studied. 
Histopathological variation was analysed along with treatment 
characteristrics and side effects.We observed no remission in 32%, 
complete remission 45% and partial remission in 23%.Prognostic 
indicators of outcome was analysed.
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Background: Utility of FE of magnesium in identifying patients with 
calcineurin toxicity and tubulointerstitial damage amongst patients with 
nephrotic syndrome especially SRNS as a non- invasive marker has not 
been explored previously.
Aims & Objectives: The primary objective of the study was to esti-
mate FE of magnesium and serum magnesium levels in children and 
adolescents (2-18years) with nephrotic syndrome (both SSNS and 
SRNS), currently in complete or partial remission.
Methods: This cross-sectional study is ongoing from July 2021-May 
22 (n=65); children with CKD stage3 or more, receiving drugs like 
diuretics, aminoglycosides, proton pump inhibitors, secondary and 
congenital nephrotic syndrome were excluded. Clinical details were 
elicited and examination was done. Remission was confirmed with 
biochemical investigations and serum magnesium levels were esti-
mated. Estimation of urinary magnesium and creatinine was done on a 
freshly voided urine sample using Vitros 5600 integrated auto analyzer 
machine with a photometric kit .
Results: 40 (19M: 21F) children (20 SSNS & 20 SRNS) with median 
age (IQR) 10 years (10;13) have been enrolled till date. The median 
(IQR) value of serum magnesium was 1.78 (1.7; 2.02) mg/dL and FE of 
magnesium was 1.56 (0.91;2.29) %. Hypomagnesemia was seen in 60% 
of children with SRNS and 45% of children with SSNS (P= 0.049). 
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Increased in FE (>2.2%) of magnesium was seen in 30% of children 
with SRNS and 20% of children with SSNS (P=0.046).
Conclusion: The prevalence of Hypomagnesemia (60%) and fractional 
excretion of magnesium (30%) was high in patients with SRNS on 
CNIs as compared to SSNS disease
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Tract Infection
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ogy, Dhaka, Bangladesh
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Viral upper respiratory tract infection causes relapse (vURTI) in 
Nephrotic syndrome (NS). Literature reveals that a short course of 
daily prednisolone therapy may reduce relapse frequency in patients 
with steroid-sensitive NS (SSNS). A double blind study aims to 
evaluate the effectiveness of a short course of daily prednisolone 
therapy during a vURTI in reducing relapse frequency in children 
with frequently relapsing NS (FRNS). This trial was carried out in 
the Department of Pediatric Nephrology, Dhaka Shishu Hospital from 
March 2018 to October 2019. A total of 68 patients with FRNS who 
are not receiving steroid or steroid-sparing agents at that time were 
included. Patients were allocated in Group A and Group B by block 
randomization. During each episode of vURTI patients randomized in 
Group A intervene with prednisolone at a dose of 0.5mg/kg for 7 days 
and Group B with placebo at the same dose and duration. This inter-
vention was repeated for every vURTI during the 9 months follow-up 
period. Patients were observed for up to 10 days for vURTI associated 
relapse developing or not. All patients were followed up 3 monthly 
for 9 months to see the frequency of infections, vURTI associated 
relapses, total relapses, cumulative dose of prednisolone, and side 
effects of steroids between the groups. After excluding, 48 patients 
were examined. Mean vURTI associated relapses were 0.64±0.70 
in Group A (prednisolone) and 1.04± 0.56 in Group B (placebo). A 
significantly (p<0.05) reduced rate of relapse had been observed in 
FRNS children who were treated with a low dose of steroid during the 
onset of vURTI. Mean total relapse had also been reduced in Group 
A (prednisolone) in comparison to GroupxiB (placebo) (1.28±0.74. 
vs 1.83±0.94, p<0.05). Administration of a short course of daily 
prednisolone therapy during a vURTI is effective in reducing relapse 
in children with FRNS.
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Abstract:

Objective: To screen asymptomatic siblings of steroid-resistant 
nephrotic syndrome patients for proteinuria using the urinary 
dipstick method to determine the involvement of siblings in the 

familial and likely genetic cause of the steroid-resistant nephrotic 
syndrome.
Methods: This cross-sectional study was performed at the outpatient 
department of Sindh Institute of Urology and Transplantation (SIUT) 
from January to March 2021.
Results: Out of 104 patients with steroid-resistant nephrotic syndrome, 
siblings of 66 patients were enrolled. Mean age of primary patients 
with steroid resistant nephrotic syndrome was 8.7±4.34 years. Most 
common histopathological diagnosis was focal segmental glomerulo-
sclerosis in 25 (37.9%) children followed by minimal change disease in 
17(25.8%) of them. The majority, 48 (72.7%) patients were on immu-
nosuppressive treatment, while 4 (6.1%) had progressed to chronic 
kidney disease (CKD). A total of 178 siblings were recruited in the 
study. There were 99(55.6%) boys and 79(44.4%) girls. Their mean age 
was 10.67±6.2 years. Consanguinity was high in our study population 
i.e. 56(84%) families. Positive proteinuria on dipstick was detected in 
only 5(7.5%) enrolled SRNS families. One family refused further test-
ing. Two of the five affected siblings had nephrotic range proteinuria. 
Renal biopsy of one of them showed membranous nephropathy while 
the second showed mesangiocapillary glomerulonephritis. Both had 
normal renal functions.

Table 3: Details of five siblings with dipstick positive proteinuria

MN:  Membranous Nephropathy MCGN:  Mesangiocapillary 
Glomerulonephritis

Conclusion: The frequency of proteinuria in asymptomatic siblings 
of children with steroid-resistant syndrome is low in our population 
despite a high prevalence of consanguineous marriages. Hence, familial 
involvement of nephrotic syndrome is low and further genetic testing 
for monogenic causes is required in steroid-resistant nephrotic syn-
drome cases.
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Introduction: Nephrotic syndrome is a pathological entity character-
ized by massive proteinuria, hypoalbuminemia, hypercholesterolemia 
and generalized oedema.
Materials and Methods: This aim of this cross sectional comparative 
study was to assess knowledge, attitude and practices of parents regard-
ing home management of nephrotic syndrome and was carried out in 
the Department of Paediatric Nephrology, Cumilla Medical College 
Hospital, Cumilla conducted from April 2019 to October 2019. Study 
population were parents having children with nephrotic syndrome age 
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ranging from 1-12 years. A total of 160 parent having children with 
nephrotic syndrome were included in this study. Knowledge, attitude 
and practices of parents regarding the home management in control 
(n=80) and case (n=80) were recorded.
Results: Mean age was almost similar in both groups (6.49 ± 2.67 
years vs 6.43 ± 3.06 years). Male to female ratio were respectively 
1.7:1 and 1.9:1 in both groups. Mean score of knowledge about signs 
and symptoms was 6.41 ± 1.68 in cases which was significantly 
(p<0.001) higher than controls (2.88 ± 0.96). Mean score of practices 
of home management were 6.35 ± 2.20 in cases and 2.45 ± 1.09 in 
controls, there was significant difference between cases and controls 
(p<0.001) Attitude regarding home management of nephrotic syn-
drome was found significantly (p<0.001) higher in case than that of 
control (7.80 ± 1.10 vs 2.81 ± 0.85). There was significant positive 
correlation of knowledge of home management of nephrotic syndrome 
with practice (r = 0.979 and p = <0.001) of home management of 
nephrotic syndrome. The more the knowledge the more the home man-
agement practice.
Conclusion: Practices of home management of nephrotic syndrome 
are related to knowledge and attitude.
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Vitamin A deficiency is quit prevalent in developing world with a 
prevalence of 190 million preschool- age children. Vitamin A deficient 
children as susceptible to develop respiratory and other infections and 
through activation of Toll like receptors can activate relapse.
Objectives of this study to find frequency of Vitamin A deficiency 
in children presenting with Nephrotic syndrome diagnosed for 6 
months and to determine the association of vitamin A deficiency 
with relapses in children with Nephrotic syndrome. This was ana-
lytical cross sectional study of 150 children with steroid sensitive 
nephrotic syndrome having age range of 5 to 12 years.
In our study mean age of 8.11±2.75 years and mean duration of 
nephrotic syndrome was 12.07±3.8 months. 56.7% females and 43.3% 
male children. 48% were steroid dependent nephrotic syndrome, 18% 
infrequent relapse and 34% were frequent relapse children Mean vita-
min A level was 213±126mg/dl. 16% children vitamin A deficient. 
More than 2 relapses were present in 37.5% children with vitamin A 
deficiency and less than 2 relapses in 11.9% in children without vita-
min A deficiency, p-value 0.002. Relapses are significantly common in 
vitamin A deficient cases with duration of 6 to 12 months than those 
having normal vitamin levels. Relapses are significant in children 
with Vitamin A deficiency SD type of nephrotic syndrome. A logistic 
regression was performed to ascertain the effects of age, gender, dura-
tion of nephrotic syndrome and vitamin A deficiency in relapses of 
nephrotic syndrome from 0-2 relapses or more than 2 relapses. The 
logistic regression model was statistically significant with vitamin A 
deficiency (p-value: 0.001). Vitamin A deficient cases were 5.7 times 
more likely to exhibit relapses than normal vitamin A patients.
Conclusion: Vitamin A deficiency is significantly associated with 
recurrent relapses.
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Background: Hypogammaglobulinemia is a major adverse event after 
rituximab treatment. However, the association between rituximab-
induced hypogammaglobulinemia and infection frequency is unknown.
Methods: This was a single-center, retrospective, observational study. 
Patients who received rituximab for complicated nephrotic syndrome 
between February 2006 and October 2020 were enrolled. Infections 
requiring antibacterial or antiviral agents or hospitalization were identi-
fied, and the characteristics of infections were compared according to 
infection type. The association between immunoglobulin G (IgG) level 
and infection frequency was estimated using patient-years analysis.
Results: One-hundred forty patients were enrolled. Fifty infection events 
were detected in 36 patients, 45 infection events in 32 patients required 
hospitalization, and 1 severe infection event required intensive care unit 
admission. In eight patients who developed severe hypogammaglobu-
linemia (serum IgG level < 200 mg/dL) for more than one year after 
rituximab treatment, eight infections occurred in six patients, six of these 
infections were not occurred during period of severe hypogammaglobu-
linemia. Febrile neutropenia accounted for 54.2% (13/24) of all infec-
tions among the patients with hypogammaglobulinemia. The incidence 
of infections was 0.028, 0.071, and 0.096 patient-years in patients with 
normal serum IgG levels and those with mild and severe hypogamma-
globulinemia, respectively. Immunoglobulin replacement therapy was 
not administered in any patients except for the treatment of infection.
Conclusions:  Our results showed a weak association between 
hypogammaglobulinemia severity and infection rate. However, the 
frequency of infection was relatively low even in patients with severe 
hypogammaglobulinemia, suggesting that, immunoglobulin replace-
ment therapy may not be necessary for rituximab-treated patients with 
severe hypogammaglobulinemia.
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Introduction: NS is very unusual in pediatric patients treated with 
HSCT. Graft versus host disease (GvHD), thrombotic microangiopa-
thy and kinase inhibitors toxicity are possible etiopathogenic factors 
reported. Modification of post-HSCT therapy and kidney biopsy pro-
vide some therapeutic clues but no guidelines are available. The aim 
of the study is to present 12-year-old girl with steroid-resistant NS 
occurred 6 months after HSCT.
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Case report:  At the age of 11yr the girl was diagnosed with 
AML type M2 with mutations in FLT3 and WT1genes (exon 6 
c.1092_1093insTACG in the latter). After achieving the remission 
and conditioning with treosulfan, fludarabine and thiotepa, she under-
went HSCT from 10/10 HLA matched brother. Cyclosporine A (CsA) 
had been used as GvHD prophylaxis for 6 months and sorafenib (an 
oral multikinase inhibitor) was introduced 2 months after HSCT. 
Immediately after withdrawal of CsA for high-risk leukemia the girl 
developed NS. Standard steroid treatment (oral prednisone 60mg/
m2/day) was applied with no effect and a decrease in glomerular 
filtration appeared (eGFR - 30 ml/min/1,73m2). Intensification of 
the steroid therapy (iv methylprednisolone 10mg/kg b.w./every other 
day, 4 doses) brought normalization of renal function but no remis-
sion of proteinuria. Sorafenib was discontinued due to its possible 
nephrotoxicity and kidney biopsy was performed. The histopatho-
logical picture showed an early stage of FSGS (tip lesion variant) 
with neither glomerular deposits nor any interstitial changes. Three 
weeks after reintroduction of CsA complete remission was achieved. 
Return to sorafenib maintenance therapy didn’t evoke any side effects. 
No signs of leukemia relapse were found during a year of follow up 
after HSCT.
Conclusions: In presented case all known causes of NS after HSCT 
were excluded. The coincidence of AML, HSCT and NS might be 
accidental. Nevertheless, the role of WT1 mutation, which is common 
phenomenon in AML, not previously related to NS in these patients, 
needs further evaluation.
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Introduction: To determine the effectiveness of calcineurin inhibitors 
(CNI) and identify the risk factors for chronic CNI nephrotoxicity in 
children with primary nephrotic syndrome (PNS).
Material & Methods: Characteristics and kidney biopsies of PNS 
patients treated with cyclosporine (CsA) or tacrolimus (TAC) between 
Jan 1, 2003, and Dec 31, 2019 were retrospectively reviewed.
Results: Among the 80 patients who received CNI treatment for more 
than six months, 96 kidney biopsies were performed. Chronic CNI 
nephrotoxicity (striped interstitial fibrosis with tubular atrophy) was 
observed in 17.7% (17/96) of kidney biopsies. Our data showed that 
risk factors for CNI nephrotoxicity in childhood PNS included starting 
CNI treatment at school-age, persistent nephrotic-range proteinuria for 
more than 30 days during CNI treatment and CNI resistance (persistent 
complicated PNS during CNI treatment or resistance to CNI after six 
months of SRNS therapy). Multivariate analysis revealed that starting 
CNI treatment during school-age and CNI resistance were independent 
risk factors for chronic CNI nephrotoxicity. The risks of nephrotoxicity 
in CsA group and TAC group were similar.
Conclusion: Children with CNI resistance were susceptible to chronic 
CNI nephrotoxicity. The timing of initiating CNI treatment should be 
considered carefully, especially during the school-age period.
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Background: Anemia is one of the many complications seen in persis-
tent Nephrotic Syndrome children. In addition to albumin, there is also 
excessive urinary losses of iron, transferrin, erythropoietin, etc. leading 
to a deficiency of substrate necessary for effective erythropoiesis. The 
aim of this study is to estimate urinary levels of Erythropoietin that can 
be potential cause of anemia in Nephrotic Syndrome.
Settings and Design: It is a cross-sectional study carried out in 
patients who had Nephrotic Syndrome presented to Pediatric depart-
ment of Dr Prabhakar Kore Hospital Belagavi, Karnataka, India. All 
the Nephrotic Syndrome children aged 1 to 18years of age attending 
outpatient services were screened for Hemoglobin levels and Ane-
mic children were enrolled. Routine investigations with iron studies, 
Urine, and clinical data were collected from Anemic patients. Meas-
urements of Urinary Erythropoietin were performed with LEGEND 
MAX™ Human EPO ELISA Kit in Basic Science Research Centre 
JNMC Belgaum.
Results: Total of 46patients were enrolled according to criteria. Uri-
nary Erythropoietin were significantly higher in Nephrotic Children 
with Anemia. Among 46 children evaluated (30 [65%] were male 
and 16[35%] were female) with mean urinary Erythropoietin levels 
found to be 8.2mIU/ml. Out of 46patients 20-patients underwent 
biopsy {MCD(9)-mean 12mIU/ml and FSGS(11)-mean 13mIU/
ml}.Infantile nephrotic syndrome cases(8%) had higher signifi-
cant levels-mean-16.2mIU/ml, with steroid dependent cases(69%)-
mean-9mIU/ml, steroid resistant cases(13%)-mean-3.79mIU/ml. 
Urinary Erythropoietin levels were also significantly higher among 
Frequent relapsers(mean-11mIU/ml) compared to Infrequent 
relapsers(mean-7mIU/ml).
Conclusions: Urinary loses of erythropoietin were significantly 
higher in All Anemic Nephrotic Syndrome Children making it a 
possible cause of anemia along with Iron Deficiency Anemia. Higher 
significant levels were found in Frequent Relapsing Nephrotic Syn-
drome and also in Infantile Nephrotic Syndrome.
KEY-WORDS: ANEMIA, NEPHROTIC SYNDROME, Urinary 
ERYTHROPOIETIN LEVELS
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Background: Idiopathic Nephrotic Syndrome (INS) is a common 
glomerular disease, although the molecular cause remains unknown 
in most children. While glucocorticoids (GC) are the primary 
treatment, the anti-diabetic PPARg agonist pioglitazone (Pio) also 
reduces proteinuria in INS and directly protects podocytes from 
injury. Since both drugs reduce proteinuria, we hypothesized that 
their similar proteinuria reduction effects result from overlapping 
gene transcriptional patterns.
Methods: We compared glomerular transcriptomes from rats with 
PAN-induced NS to those also treated with GC (methylprednisolone) 
vs. Pio using unsupervised clustering, Ingenuity Pathway Analyses, 
and web-based bioinformatic platforms.
Results: We identified 29 commonly regulated genes-of-interest, 
which were primarily involved in extracellular matrix (ECM) 
remodeling, as well as altered lipid metabolism, DNA-binding, 
and cytoskeletal organization. These rat genes-of-interest were 
then compared to those from humans with FSGS in the Nephroseq 
database, which revealed 12 genes with similar patterns, including 
upregulation of ECM-regulating genes. We also used previously 
reported single-cell glomerular transcriptome profiles to decon-
volute three glomerular cell lineages (podocytes, mesangial cells, 
and endothelial cells) from our whole-transcriptome data and com-
pared the gene dysregulation within each glomerular cell type in 
the PAN+GC vs. PAN+Pio groups. This revealed that most PAN-
induced gene dysregulation, as well as GC- and Pio-induced ame-
liorations, occurred primarily within podocytes, with lesser changes 
in mesangial cells, and no significant changes in endothelial cells. 
Finally, we used cultured podocytes and mesangial cells for  in 
vitro validation studies of selected genes-of-interest in PAN-induced 
injury, which highlighted potential roles for Galectin-3 (LGALS3) in 
podocytes and matrix metalloproteinase-2 (MMP-2) in mesangial 
cells in PAN-induced podocyte injury.
Discussion: These studies suggest that preclinical NS models using 
glomerular transcriptomics may facilitate the identification of novel 
non-immunosuppressive treatments for INS. Furthermore, this new 
mechanistic evidence suggests that targeting glomerular ECM dys-
regulation may enable a future non-immunosuppressive approach for 
proteinuria reduction in INS.
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Background and aim of the study. Childhood-onset SRNS 
has not been studied in Kazakhstan. We aimed to investigate 
genetic variations of local pediatr ic patients with SRNS.
Methods: 45 children from birth to 18 years of age with congeni-
tal, infantile or steroid-resistant nephrotic syndrome treated at the 

tertiary referral center between 2016-2021 were selected for the 
study. 38 (84.5%) of the cohort underwent comprehensive screen-
ing using next generation sequencing panels for genes associated 
with SRNS. Clinical, biochemical, genetic, and histopathologic 
data were collected both retrospectively and prospectively during 
the study period. Descriptive data analysis was performed using 
STATA.
Results:  Boys accounted for 73% (n=33), 89% (n=40) were 
Kazakhs, 11% were Russians. CNS accounted for 9% of all cases, 
and 82% of the cohort had first disease manifestation before 5 years 
of age. Kidney biopsy was performed in 26 (57.8%) patients. The 
most common histopathologic findings were FSGS (53.9%), MCD 
(11.5%) and MesPGN (11.5%). 33 genetic mutations in 8 genes 
were detected in 32 (84.2%) of the screened patients. Genetic detec-
tion rate was inversely proportional with the age at first disease 
manifestation (Figure 1). The most common mutations were asso-
ciated with COQ6 (n=8, 25%), NPHS2 (n=7, 21.9%), WT1 (n=7, 
12.9%), NPHS1 (n=6, 18.8%). All children with COQ6, WT1 and 
NPHS1 mutations were not related Kazakhs, while 60% (3/5) of not 
related Russians had mutation in NPHS2.
Conclusions: Male predominance, significantly increased muta-
tion detection rate and COQ6 mutation frequency were identified 
when compared with other countries’ reports. While single-center 
cohort and small number of patients were our limitations, we spec-
ulate that the evident differences might be partly attributed to the 
ethnic trait. Further comprehensive genetic screening of a larger 
multicenter cohort of children in Kazakhstan is warranted to con-
firm the genetic variation of CNS and pediatric SRNS.
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Background: In 2013, the British Columbia (BC) Childhood Nephrotic Syn-
drome (NS) Clinical Pathway was developed to standardize management 
and improve outcomes of patients with NS. In BC, children access nephrol-
ogy care at BC Children’s Hospital (BCCH) and multiple regional clinics 
across the province. To ensure equitable access to pathway-recommended 
care, we compared treatment fidelity and relapse outcomes between BCCH 
and regional clinics.
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Methods: We conducted a retrospective cohort study (2013-2019) of 
children 1-17 years-old with new-onset NS and at least one year of fol-
low-up. Children with non-minimal change disease, steroid resistance, 
incomplete induction due to early relapse, or <6 months of pathway 
exposure were excluded. Clinics were categorized as BCCH or regional 
(Surrey, Prince George, or Kelowna).
Results:  Sixty-nine patients were included, with 52 (75%) 
at BCCH and 17 (25%) at regional clinics. At BCCH, 37% of 
patients were female vs. 35% at regional clinics (p=0.93), with a 
median age of 5.1 years (IQR 6) vs. 4.7 years (IQR 4) (p=0.62). 
Comparing BCCH and regional clinics, there was no difference 
in induction prednisone exposure (median 3400, IQR 211 mg/
m2  vs. 3460, IQR 650 mg/m2, p=0.674) or subsequent clini-
cal course: similar proportions developed frequently relapsing 
courses (42% vs. 47%, p=0.73) or required steroid-sparing agents 
(44% vs. 35%, p=0.52). There was no difference in the number 
of first-year clinic visits (4.2 ± 1.2 vs. 4.0 ± 1.8, p=0.66) or 
dietitian-reviewed food records (67% vs. 47%, p=0.14) (BCCH 
vs. regional). However, children at BCCH were more likely to 
have had a recommended ophthalmology surveillance visit (87% 
vs. 59%, p=0.01, BCCH vs. regional).
Conclusion: Since the implementation of the BC NS clinical path-
way, children with NS receive comparable care and have similar 
outcomes whether they attend regional or BCCH clinics. Results will 
be used to inform future pathway improvements.
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ABSTRACT 
Objective: To assess the diagnostic accuracy and correlation of 24 
hours proteinuria estimation and urine dipstick taking spot urine pro-
tein creatinine ratio as gold standard in children with steroid-sensitive 
nephrotic syndrome.
Study design: Cross-sectional Analytical study
Place and duration of study: Department of Pediatric nephrology, 
Sindh Institute of Urology and Transplantation from October 2020 to 
March 2021
Methodology: Proteinuric children were enrolled for quantification 
of proteinuria by 24-hour urine protein estimation, spot urine protein 
creatinine ratio and urine dipstick. Sensitivity analysis was performed 
and receiver operating curves plotted to assess the diagnostic accu-
racies of 24 hour proteinuria and urine dipstick against spot urinary 
protein creatinine ratio. Scatter plots compared the correlation of serum 
albumin and cholesterol with 24-hour urine protein estimation and spot 
urine protein creatinine ratio.
Results: Forty-two children with median age of 8 years (IQR 6 – 10) 
were included. Nephrotic range proteinuria was detected in 39 (93%) 
children with spot ratio, in 16 (38%) cases using 24-hour proteinuria 
estimation and in 50% with urine dipstick. Twenty- four hour protein 
estimation showed a sensitivity of 63.4% and urine dipstick a sensi-
tivity of 53.8% in detecting nephrotic range proteinuria when com-
pared to spot ratio with a negative predictive value of 6.3% and 14.3% 
respectively.
Hypoalbuminemia and cholesterol correlated better with spot ratio 
as compared to 24-hour proteinuria with r-values 0.0143 and 0.0713 
respectively.

Distribution of Clinical and Laboratory parameters of study 
participants

Conclusion: Twenty-four hour urine protein estimation and dipstick 
correlate with spot urine protein creatinine ratio in detection of nephrotic 
proteinuria with no statistical difference in diagnostic accuracy.
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Objectives: To study the effect of influenza vaccination in children 
with Steroid Sensitive Nephrotic Syndrome by comparing the fre-
quency of viral Upper Respiratory Tract Infections (URI) and associ-
ated relapses from historic controls.
Materials and Methods: Trivalent, inactivated Influenza vaccine 
(Influvac 2019/2020) was given to children with steroid sensitive 
nephrotic syndrome in 2019. They were either on low dose steroids or 
off medications, and were observed for six months with recordings of 
their relapses and URIs. They were compared with the same number 
of unvaccinated children from the previous year.
Results: One hundred consecutive children were vaccinated. Five were 
lost to follow up. Results of 95 children were compared with equal 
number of unvaccinated children from the previous year. The mean age 
of the children was 4.7 ± 2.6 years (range 1-15 years). No side effects 
of vaccination were seen in any patient. There were 17 episodes of URI 
in 16 (17%) children in the vaccinated group whereas 69 episodes in 59 
(62%) children in the unvaccinated. There were 55 episodes of relapses 
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in 44 (46%) in vaccinated children while there were 79 relapses in 
71 (75%) in unvaccinated children. Both the number of URI episodes 
and relapses were significantly reduced in the vaccinated children (p 
<0.001) as shown in Table 1.
The odds of getting URI and relapse in them was 0.12 (95% CI 0.06-
0.24) and 0.29 (95% CI 0.16-0.54) respectively. No difference was seen 
in number of relapses that were not associated with URI.
Conclusion: There seems to be a significant decrease in all-cause URI 
and relapses in steroid sensitive nephrotic children who are vaccinated 
with flu vaccine. Further trials in larger cohorts are required to confirm 
the beneficial effect of this recommended vaccination.
Keywords: Steroid-sensitive Nephrotic Syndrome, Viral Upper Res-
piratory Tract Infections, Influenza Vaccine.
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P3-558 - High Dose Rituximab, Mycophenolic Acid, and Calcineu-
rin Inhibitors Achieve Long-term Remission in Pediatric Refratory 
Nephrotic Syndrome due to Focal Segmental Glomerulosclerosis: 
A Report of Two Cases

Cahyani Gita  Ambarsari1, Meilania  Saraswati2, Genta Syaifrin Laudza1

1Cipto Mangunkusumo Hospital, Department of Child Health, Jakarta, 
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Studies investigating the effect of rituximab in children with nephrotic 
syndrome (NS) due to focal segmental glomerulosclerosis (FSGS) have 
reported conflicting results, with some concluding that patients may require 
additional immunosuppressive therapy to achieve and/or maintain long-
term remission. We report successful treatment of pediatric FSGS with 
high-dose rituximab infusions, followed by maintenance immunosuppres-
sion with mycophenolic acid (MPA) and a calcineurin inhibitor (CNI) in 
one patient with refractory steroid-resistant NS (SRNS), and one with fre-
quently-relapsing NS (FRNS). Case 1 is a patient with refractory SRNS due 
to FSGS. MPA and tacrolimus induced complete remission within 6 months 
following high dose rituximab treatment. Remission was maintained for 
over 2 years, and the patient’s kidney function and height also returned to 
normal ranges within this time. Case 2 is a patient with FRNS due to FSGS, 
who was treated with rituximab followed by MPA and cyclosporine, which 
successfully prevented relapses for 18 months. Our case report demonstrates 
that high dose rituximab and a combination of CNIs and MPA can be effec-
tive in achieving complete remission in pediatric refractory SRNS, and 
sustaining remission in pediatric FSGS with FRNS and SRNS for several 
years. This treatment regimen has the advantage of eliminating the need 
for long-term high dose steroid treatments, allowing one patient to achieve 
normal growth and recover from other adverse steroid effects.
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P3-559 - Congenital nephrotic syndrome of Korea; an experience 
of last 20 years in a referral hospital

Hyeonju Lee1, Jeesu  Min1, Peong Gang  Park2, Yo Han  Ahn1,3, Hae 
Il  Cheong4, Hee Gyung  Kang1,3

1Seoul National University Children’s Hospital, Department of Pedi-
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atrics, Seoul, Korea Republic of
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Background: Congenital nephrotic syndrome (CNS) is a rare disor-
der, whose major causes are genetic defects in the components of the 
glomerular filtration barrier. CNS is complicated with severe edema, 
malnutrition, sepsis and thrombosis. Rarity of this condition also con-
tributes to the difficulties of managing physicians.
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Methods: A retrospective, single-center study of children diagnosed 
as CNS during last two decades.
Results: Thirty-three children (21 males) with CNS had developed 
earlier than their age of 3 months were included. Their median age 
at diagnosis was 40 days (ranges 1-180) with presentation of edema 
(n=21), end-stage kidney disease (ESKD, n=9), or lethargy (n=3). 
Pathologic findings (n=13) were FSGS (6), MPGN (2), and single 
cases of MCD, diffuse mesangial sclerosis, immune mediated nephrop-
athy, diffuse proliferative GN, non-specific nephropathy. Causes of sec-
ondary cases were secondary to congenital infection (n=2) or severe 
renovascular hypertension, or capillary leak syndrome. Genetic testing 
(n=29) revealed mutations of NPHS1 (14), WT1 (9), LAMB2 (1), POD
XL (1), CFH (1), and none (3). For treatment, 11 were treated medically 
with indomethacin and/or captopril, and nephrectomy was performed 
to reduce proteinuria (unilateral, n= 3 with NPHS1) or to prevent the 
occurrence of Wilms tumor (bilateral, n= 3 with WT1 defect). 23 
patients reached ESKD at their age of 41.4 ± 64.1 months, and six 
patients (NPHS1(2), WT1(1), PODXL(1), unknown (2)) expired at a 
median (range) age of 3.8 (0.3-123) months from uncontrolled infection 
(n=2), multiorgan failure (n=3), and complication of kidney trans-
plantation (n=1). Three patients (genetic defects unknown) achieved 
spontaneous remission without relapse.
Conclusions: Most of the CNS were of genetic causes and NPHS1 was 
the most common cause in our cohort as well. Presentation with EKD 
was common with WT1 defect. Remission was achieved in 9% in whose 
genetic causes were unknown, and mortality rate of CNS was 18%.
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P3-562 - Collapsing Focal Segmental Glomerulosclerosis in chil-
dren: a Colombian case series

Karen América Martínez Serrano1, Kerolain Abbate  Jimenez2, Laura 
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Diego Alejandro Osorio  Romero1, Clímaco Andrés Jiménez  Triana1,3
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Introduction: Focal Segmental Glomerulosclerosis (FSGS) is a glo-
merulopathy characterized by podocyte damage and capillary collapse 
frequently associated to corticosteroid resistance. There are different 
histologic categories such as the collapsing variant, which is typically 
associated to acute kidney injury and a poor response to treatment 
leading to chronic kidney disease (CKD).
Methods: We perform an observational retrospective study describing clini-
cal information from collapsing FSGS patients in the Fundación Hospital 
de la Misericordia in Bogotá, Colombia between June 2016 and June 2021.
Results: We evaluated 8 patients with a mean age of 12.4 years old, 
6 boys. At debut every child had nephrotic syndrome associated to 
hypertension, mean proteinuria 7.030 mg/24 hours, albumin 2.2 g/dL 
and GFR 38 ml/min/1.73m2. Two children had a rapidly progressive 
evolution needing dialysis immediately. The glomerular sclerosis 
percentage was 42% (41% segmental, 59% global). The immune 
(ANAS, anti-dsDNA, ANCA and complement) and infectious test 
(HIV, Hepatitis B and C, CMV, EBV) were negative in every patient. 
All patients received steroid treatment (75% methylprednisolone 
bolus), three were treated with cyclosporine, two with cyclophospha-
mide and another had both. At 218 days of mean follow up, only two 
children had a possible etiology, one patient with Galloway Mowat 
syndrome, and another had SARS-CoV-2 infection three months 
before; two remained with reduced kidney function, one child had 
a kidney transplant, another died, the remained patients persisted 
with significant proteinuria and a mean GFR 61,6 ml/min/1.73 m2.

Conclusion: Collapsing FSGS is infrequent in children. It is char-
acterized by a poor response to immunosuppressive treatment and 
increased risk of progression to CKD. In our series, the results are 
similar to those seen in the literature, the etiology is idiopathic in 
most cases and at follow up, kidney function remain reduced with 
persistent proteinuria.
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P3-563 - Prevalence of antineutrophil cytoplasmic antibodies in 
Indian children treated with levamisole for nephrotic syndrome

Georgie  Mathew1, Merin   Abraham1, Deepthi   RaranVeetil1, 
Indira  Agarwal1

1Christian Medical College Vellore, Pediatric Nephrology, Vellore, 
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Background: Levamisole is a common alternative therapeutic agent 
used in the management of frequently relapsing/ steroid dependent 
nephrotic syndrome (NS). Although it is usually considered a safe 
therapeutic agent, drug-induced anti-neutrophil cytoplasmic antibody 
(ANCA) positivity and ANCA vasculitis is dreaded complications 
associated with its use. A recent report mentions ANCA positivity 
rate of 18% and ANCA vasculitis observed in 3% of children who were 
treated with levamisole for nephrotic syndrome.
Objective: Identify the prevalence of ANCA vasculitis in nephrotic 
syndrome in children treated with levamisole.
Methods: Data was collected from the electronic health records 
regarding children with NS, managed with levamisole therapy from 
2015 to October 2021. Definition of NS, remission and relapses were 
described as per Indian Society of Pediatric Nephrology guidelines 
2008. ANCA antibodies were performed using enzyme-linked immu-
nosorbent assay (ELISA) and levels of anti-myeloperoxidase (MPO) 
and anti-proteinase 3 (PR3) above 20 U/L were considered as positive.
Results: Among 135 children (67% male) treated with levamisole for 
nephrotic syndrome during the time period, 57 children had at least 
one ANCA antibody level tested. Six (10.5%) had positive ANCA 
levels. One child had antiphospholipid syndrome with pancytopenia, 
hepatosplenomegaly and gangrene of toes, 23 months after starting 
levamisole therapy, along with ANCA positivity. Levamisole was dis-
continued and he remains in remission with ANCA antibodies negative 
six months after discontinuation. Four of these six children had repeat 
ANCA testing; antibodies were negative in two children and they per-
sisted to be positive in two children, 3-6 months after stopping lev-
amisole. Five children developed transient leucopenia (including one 
child with severe neutropenia) during therapy; none of these children 
developed any infectious complications during neutropenia.
Conclusion: ANCA antibody positivity is not uncommon during 
levamisole therapy; due diligence must be observed by physicians.
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P3-564 - Precise clinicopathologic findings for application of 
genetic testing in pediatric kidney transplant recipients with focal 
segmental glomerulosclerosis/steroid-resistant nephrotic syndrome
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Background: Establishing a molecular genetic diagnosis of focal 
segmental glomerulosclerosis (FSGS)/steroid-resistant nephrotic 
syndrome (SRNS) can be useful for predicting post-transplant recur-
rence. Monogenic causes are reportedly present in approximately 
20%–30% of patients with FSGS/SRNS. However, the characteristics 
of patients who are likely to have a monogenic cause remain to be 
determined.
Methods: Pediatric recipients with SRNS and/or biopsy-proven FSGS 
who underwent their first kidney transplantation at our center between 
1999 and 2019 were analyzed. Patients with secondary FSGS/SRNS 
were excluded. The recipients were divided into three groups: famil-
ial/syndromic, presumed primary, and undetermined FSGS/SRNS. 
Patients who met all of the following criteria were categorized as 
having presumed primary FSGS/SRNS: (i) nephrotic syndrome, (ii) 
complete or partial remission with initial steroid therapy and/or addi-
tional immunosuppressive therapies, and (iii) diffuse foot process 
effacement on electron microscopy in the native kidney biopsy. All 
patients underwent genetic testing using next-generation sequencing.
Results: Twenty-four patients from 23 families were analyzed in this 
study. Pathogenic or likely pathogenic variants in FSGS/SRNS-related 
genes were identified in four (100%) of four families, zero (0%) of 
eight families, and 10 (91%) of 11 families with familial/syndromic, 
presumed primary, and undetermined FSGS/SRNS, respectively. Post-
transplant recurrence only occurred in patients with presumed primary 
FSGS/SRNS.
Conclusions: Our systematic approach based on precise clinicopatho-
logical findings including nephrotic syndrome, treatment responses, 
and diffuse foot process effacement may be useful to differentiate pedi-
atric kidney transplant recipients with FSGS/SRNS who are likely to 
have a monogenic cause from patients who are not, and to predict 
post-transplant recurrence.
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P3-565 - Adrenocortical suppression in children and adolescents 
with nephrotic syndrome treated with corticosteroids.
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Adrenocortical suppression in children and adolescents with 
nephrotic syndrome treated with corticosteroids

Ganeshkrishna M, Mukta Mantan, Aashima Dabas, Binita 
Goswami.

Department of Pediatrics and Department of Biochemistry, Maulana 
Azad Medical College & associated hospitals, New Delhi

Background: Prolonged use of steroids tend to cause adrenocortical 
suppression; while single morning cortisol levels are used for screening 
purpose low dose ACTH stimulation is confirmatory.
Aims & Objectives: The primary objective of the study was to 
determine the prevalence of ACTH suppression in SSNS or SRNS 
children and adolescents (2-18 years), who were on either low dose 
alternate day steroids(<1mg/kg/day) or off steroids for atleast 2 
months, and currently in partial or complete remission.

Methods:  This cross-sectional study is ongoing from Oct 
2021-June 2022(n=50). Children with nephrotic syndrome 
who received daily corticosteroid therapy in any dosages pres-
ently or having serious bacterial infections or hospitalised for 
any reason were excluded. Clinical details were elicited and 
examination done. Remission was confirmed. Blood investiga-
tions with LFT,KFT,Lipid profile,HbA1C,baseline and post-
stimulation (with 25 units of ACTH)S. cortisol were estimated 
to identify adrenocortical suppression. Levels below 18micro-
gram/dL were considered low.
Results: 30(11F;19M) children with median(range)age 10.1(3-17)
years have been enrolled(14 SSNS and 16SRNS)till date;Among 
SSNS 6 were SDNS(43%),5 were FRNS(36%)and 3 were 
IFRNS(21%).Stunting was noted in 16%(25% of SRNS and 7% of 
SSNS).The mean baseline S.cortisol value was 6.805mcg/dl. Overall 
94% of patients had baseline ACTH suppression(94% of SRNS and 
85% of SSNS/SDNS/FRNS). The mean post stimulation S.cortisol 
value was 16.25 mcg/dl. The prevalence of steroid suppression 
had decreased to 60% after low dose ACTH(56.25%SRNS ad 64% 
SSNS).69% of patients (81% of SRNS and 57% of SSNS) had hyper-
tension and 12% of SRNS patients had hyperglycemia and none of 
SSNS patients have hyperglycemia.
Conclusion: The prevalence of adrenocortical suppression is high 
among both SSNS and SRNS patients on low dose alternate day steroids.
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P3-566 - Diffusion and severity of SARS-COV-2 infection among 
children affected by idiopathic nephrotic syndrome
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 Proverbio1, Giovanni  Montini1
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Introduction: Since 2020, SARS-CoV-2 caused over 6 million deaths, 
mostly in adults. Children display a milder course even when affected 
by chronic kidney diseases or on immunosuppression. Nonetheless, 
idiopathic nephrotic syndrome (INS) has been advocated as a predictor 
of worst outcome. We aimed at investigating the diffusion and severity 
of SARS-CoV-2 infection among children with INS.
Methods: By a phone-based questionnaire, we retrospectively col-
lected information from the beginning of the pandemic to March 31, 
2022, regarding the incidence and characteristics of SARS-CoV-2 
infections and vaccination status in children (0-18 years) affected by 
INS and followed by the Pediatric Nephrology Unit of Milan.
Results: A total of 158 patients were enrolled (median age 7 years). 
33 were affected by an infrequent relapsing nephrotic syndrome 
(IRNS), 102 by a steroid-dependent/frequent-relapsing nephrotic 
syndrome (SDNS, FRNS) and 23 by a steroid-resistant nephrotic 
syndrome (SRNS). 98/158 were on immunosuppressive therapy. A 
total of 51/158 (32%) patients with a median age of 9 years reported 
a previous SARS-CoV-2 infection documented by nasal swab: 7/51 
were affected by IRNS, 36/51 by SDNS/FRNS, and 8/51 by SRNS. 
21/51 patients had been previously vaccinated for SARS-CoV-2 
with at least two doses and 36/51 patients were on immunosuppres-
sive drugs. No hospitalization or deaths were reported. Symptoms 
were absent in 12/51 patients or mild (fever, rhinitis, cough) in 
39/51 patients. In no cases, modifications of the immunosuppres-
sive therapy were required. All SDNS, FRNS and IRNS patients 
performed urine dipstick during the infection and in 5/43 (11.6%) 
proteinuria was detected, but only two patients had a clinical relapse 
requiring steroid therapy. Proteinuria resolved in a median of 7 days.
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Conclusion: In this large cohort of children with INS and SARS-
CoV-2 infection, symptoms were mild, even on immunosuppressed 
and SRNS patients. Transient proteinuria was common, but with a 
low rate of relapses.
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opathic sensitive nephrotic syndrome frequent relapse or steroids 
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Mar ia  Goret t i   Morei ra   Guimarães   Penido1,  Mar iana 
Marta Oliveira Antune 2, Sérgio Veloso Brant  Pinheiro3,4

1Pediatric Nephrology Unit of Santa Casa de Belo Horizonte Hospital, 
Nephrology Center, Belo Horizonte, Brazil
2Hospital  Metropolitano  Odilon  Behrens, Pediatria, Belo  Hori-
zonte- MG, Brazil
3Universidade  Federal  de  Minas  Gerais, Unidade  de  Nefrolo-
gia Pediátrica - Departamento de Pediatria, Belo Horizonte- MG, 
Brazil
4Faculdade  de  Ciências  Médicas  de  Minas  Gerais, Pediatria, 
Belo Horizonte- MG, Brazil

Introduction: Nephrotic syndrome is one of the most frequent glo-
merular diseases in pediatric population. The aim of the study was to 
describe the efficacy of levamisole as a corticosteroid-sparing agent in 
the pediatric population diagnosed with frequent relapsing nephrotic 
syndrome and corticosteroid- dependent nephrotic syndrome.
Methods: A retrospective cohort study was carried out and included 
patients younger than 18yr old and older than 1yr at the time of diagnosis 
of nephrotic syndrome. The definitions of nephrotic syndrome as well as, 
corticosteroid dependence and relapse were based on the KDIGO criteria.
Results: 30 patients were selected. The average age of onset of the 
disease was 4yr old with a minimum age of 1yr and a maximum age 
of 11yr. The dose of corticosteroids used in all patients at the begin-
ning of the episode of nephrotic syndrome was 2mg/kg/day. The most 
commonly used corticosteroid sparer before using levamisole was 
cyclophosphamide (26.7%). Of the adverse events found, 86.7% of 
the patients had no adverse effects related to levamisole, 3.3% had 
headache, 3.3% neutropenia and 3.3% urticarial reaction. Regarding 
the performance of biopsy, 70% of the patients did not undergo a 
biopsy. The most common finding was FSGS (13.3%) followed by 
minimal injuries (10%) and chronic nephritis (6.7%). Throughout the 
1yr assessment, there was no worsening of any hemantimetric index. P 
value was considered >0.05 for all analyzed variables. For non-normal 
variables the Wilcoxon test was performed. The rate of reduction of 
relapses with one year of levamisole use was statistically significant 
(p = 0.001) with an average reduction of 4 episodes for no episode.
Conclusion: The present study demonstrated the effectiveness of lev-
amisole in reducing the number of relapses in the first year of use, with 
low rates of adverse events, reaffirming its use can be considered as an 
important corticosteroid-sparing drug.
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P3-569 - Parental perception of steroid side-effects in children with 
nephrotic syndrome
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Introduction: The incidence of corticosteroid-related side-effects is 
well documented. This study aimed to explore parental perceptions of 
side-effect severity in children with nephrotic syndrome.

Method: An anonymous online survey aimed at parents of children with 
nephrotic syndrome was disseminated via UK social media accounts of 
the Nephrotic Syndrome Trust and individual paediatric renal units, and 
ran for 6 weeks from December 2021. Parents rated 19 standard side-
effects according to a severity score (None = 0; Mild = 1; Moderate = 2; 
Severe = 3). Patient scores were summated without any weighting (maxi-
mum score: 57). Parents were asked to rank the 3 most severe side-effects. 
Individual side-effects were ranked in severity for the whole group.
Results: 78 responses were received. 59% of patients were male. 
Median side-effect severity score was 14.0 (Interquartile range 10-19). 
There was no significant difference between males (14.5) and females 
(15.7) (p=0.48). Scores were higher in those with a disease duration 
>10 years (20.2), and in those who had experienced >30 relapses (21.3). 
Children diagnosed after 11 years had lower side-effect scores (9.0). 
Rapidly changing mood, aggressive behaviour, round face, weight gain 
and poor sleep were most frequently ranked as the most severe side-
effect. Side-effects relating to behaviour were reported to be more severe 
in boys, and those relating to changes in appearance more severe in girls.
Conclusion: This is the first exploration of parental perception of 
relative severity of corticosteroid-related side-effects in childhood 
nephrotic syndrome. Overall perception of side-effects was greater in 
those with a longer duration of disease or more frequently relapsing 
course. Behavioural/emotional issues and changes in appearance are 
perceived as the most severe side-effects, with interesting gender-dif-
ferences. These results form a starting point for further patient-reported 
research towards validated corticosteroid side-effect scores for use as 
outcome measures in clinical trials.
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Intro: Expert consensus guidelines have recently been published for 
the management of Congenital Nephrotic Syndrome (CNS). In this 
review we outline the management of 12 patients with CNS over a 
20year period, that broadly mirror the recommendations outlined in 
these guidelines.
Methods: A retrospective review was performed of all patients with 
confirmed NPHS1 or NPHS 2 CNS in the Republic of Ireland between 
1998 and 2018. Demographic and outcome data was collected.
Results: 12 patients were included (9 NPHS1 and 3 NPHS2). The median 
age at presentation was 4.5 weeks. 10 patients were commenced on regular 
albumin infusions and all 9 NPHS1 patients underwent unilateral nephrec-
tomy, median age 4.5 months. There was a significant reduction in albu-
min infusion post-surgery (p <0.05). One patient developed a thrombotic 
complication. Routine thrombo-prophylaxis was otherwise not routinely 
prescribed. Median weight and height SDS were described. Our group did 
not show significant change in SDS after 6 months on dialysis. Median age 
at renal replacement therapy was 18 months for NPHS1 patients.
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A Scatter plot representing the Z scores for weight and height of 
each of the subjects at 6 months, 1 year, 2 years and 3 years of age.
Conclusion: Our centre has adopted a treatment approach over the 
last 20 years that is broadly in line with recently published guidelines 
and we have presented patient follow up data having utilized albu-
min therapy, unilateral nephrectomy and anti-proteinuric medication. 
There is still much to study with regard to CNS, especially neuro-
cognitive and motor development and the sequelae of dyslipidaemia.
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Background: Childhood steroid sensitive nephrotic syndrome (SSNS) 
runs a relapsing and remitting course. Children with nephrotic syn-
drome and their caregivers are reported to have poor quality of life.
Aim: We aimed to explore the experiences and healthcare priorities 
of children with SSNS and their caregivers.
Methods: We conducted semi-structured interviews with children with 
SSNS and their caregivers from January to April 2021. We used the-
matic analysis to analyze the data.
Results: There were 28 participants that comprised of 10 children aged 9 
to18 years (6 boys and 4 girls) and 18 caregivers (8 men and 10 women). 
Three themes that describe participants’ experiences were identified: (a) 
disruption of normalcy, (b) regaining control, and (c) dependable social 
support system. Four actionable needs and priorities were identified: (a) 
desire to be heard; (b) understanding the etiology of nephrotic syndrome; 
(c) alleviating the burden of steroid regimen and (d) enhanced social 
support availability. Overall, participants described being resilient and 
adapting their life goals to accommodate SSNS into their lives.
Conclusion: Children with SSNS and their caregivers experience dis-
ruptions in their lives as a result of recurrent relapses, side effects 
of steroid medication and disease uncertainties. Strategies to provide 
support for children with SSNS and their families should be developed 
and implemented.
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Background: Patients with steroid dependent nephrotic syndrome 
(SDNS)/frequently relapsing nephrotic syndrome (FRNS) require ster-
oid sparing medications to prevent relapse. These agents rarely induce 
remission in steroid resistant nephrotic syndrome (SRNS).
Objective: To determine the efficacy and safety of rituximab in child-
hood idiopathic nephrotic syndrome by synthesizing results from ran-
domized controlled trials.
Method: We searched MEDLINE, EMBASE, Web of Science Core 
Collection and Cochrane Library from inception to April  13th, 2022 
using search terms for nephrotic syndrome and rituximab. The study 
protocol was registered in PROSPERO (CRD42020216260). Rand-
omized controlled trials were included if they involved children ≤ 18 
years with SDNS/FRNS or SRNS and compared rituximab to placebo, 
or non-corticosteroid immunosuppressives.
Results: We identified 10 studies that included data from 457 chil-
dren. Six papers compared rituximab with placebo. Only one study 
compared rituximab to tacrolimus in SDNS/FRNS while 3 studies 
compared rituximab to standard therapy in SRNS. Risk of bias assess-
ment indicated that 70% of the studies had adequate randomization 
procedures while 7 studies were open-label trials. In SDNS/FRNS, 
rituximab significantly reduced the risk of relapse with a pooled risk 
ratio (RR) of 0.27 (95% CI, 0.11 - 0.70) while in SRNS, rituximab 
use favored remission with a pooled RR of 1.26 (95% CI, 0.91 - 1.76). 
The most common adverse effect is infusion reaction reported in 80% 
of the trials.
Conclusion: Rituximab is effective in preventing relapse in SDNS/
FRNS and inducing remission in SRNS. The most common adverse 
effect associated with rituximab was infusion reaction. We recommend 
that rituximab should be introduced as a first-line steroid-sparing ther-
apy in childhood idiopathic nephrotic syndrome.
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Ashish  Patel1, Asheeta   Gupta1, Sally-Anne   Hulton1, Alexan-
der  Lalayiannis1, Mordi  Muorah1, Alexander  Howie2
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Background: Although there have been many genetic studies in the 
nephrotic syndrome, few have had as rigorous an investigation of path-
ological findings as of the molecular biology, partly because review of 
material from multiple centres is difficult. Due to the uncertainty about 
genotype-phenotype correlations we wanted to determine whether there 
was any correlation between pathological and genetic findings in chil-
dren with the nephrotic syndrome.
Methods: Any children seen at the Birmingham Children’s Hospital 
with the nephrotic syndrome in whom there had been genetic studies, 
renal biopsies and/or nephrectomy specimens were included and ana-
lysed by a renal pathologist who was unaware of the genetic findings. 
The pathological findings were grouped into various groups and pat-
terns, before being compared to the genetic findings.
Results: Of 43 children, 15 had mesangial expansion as the main fea-
ture, one also with prominent glomerulocystic change, attributed to 
treatment preceding nephrectomy. Fourteen of these had congenital 
nephrotic syndrome. In these 15, there were variants in NPHS1 in ten, 
in NPHS2 in one, and in FAT1 in one. Of 11 children with the classical 
childhood form of segmental sclerosing disorder, and three with pre-
sumed minimal change nephropathy, only one in the former group had 
a detectable variant, in CRB2. In seven with collapsing glomerulopathy, 
five had variants in WT1, NUP107, or PLCE1. Of six with widespread 
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segmental sclerosing lesions, one had variants in TRIM8 and COL4A3, 
and one had an INF2 variant. One child with overload glomerular 
changes had a benign variant in COL4A4.
Conclusions: We found that variants of specific genes appear asso-
ciated with typical pathological findings, explained by the limited 
structural response of the kidney to damage. Conversely pathological 
findings were not necessarily specific for a single abnormal gene. In our 
series we found good genotype-phenotype correlation in the nephrotic 
syndrome compared to reports in previous genetic studies.
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P3-574 - Cyclosporine increases serum uric acid in children with 
steroid-resistant nephrotic syndrome due to focal segmental 
glomerulosclerosis

Larisa  Prikhodina1, Svetlana  Papizh1, Tatyana   Lepaeva1, Taty-
ana  Nikishina1, Ekaterina  Stolyarevich2

1Research  &  Clinical  Institute  for  Pediatrics  Pirogov  Rus-
sian National Research Medical University, Inherited & Acquired Kid-
ney Diseases, Moscow, Russian Federation
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Introduction: Immunosuppressive treatment with cyclosporine (CsA) 
often leads to hyperuricemia in transplant adults’ recipients. Data on 
uric acid kidney handling in children with steroid-resistant nephrotic 
syndrome (SRNS) due to focal segmental glomerulosclerosis (FSGS) 
treated with CsA are sparse. This study aimed to identify influence 
of CsA on kidney handling of uric acid in children with SRNS due 
to FSGS.
Methods: We conducted retrospective longitudinal study of 24 chil-
dren (14F/10M) aged 6.5 (IQR: 3.5; 9.5) years at onset of SRNS due 
to FSGS treated with CsA. Median initial CsA dosage was 4.5 (IQR: 
3.9; 5.3) mg/kg/day with blood trough level 122.1 (IQR: 95.5; 134.1) 
ng/ml. Median time of CsA treatment was 23.0 (17.4; 30.5) months.
Results: We found elevation of uric acid serum level despite stable 
uric acid tubular reabsorption during treatment with CsA in children 
with SRNS due to FSGS (Table). The proportion of patients with 
hyperuricemia increased gradually during CsA therapy: 1/24 (4.2%) 
before CsA vs. 4/24 (16.7%) at 6 months (p=0.35), 4/22 (18.2%) 
at 12 months (p=0.18) and 7/19 (36.9%) at 24 months of treatment 
(p=0.01). All children with hyperuricemia were asymptomatic. The 
median eGFR decreased during CsA therapy compared with the base-
line level (Table). Serum level of uric acid was negatively associated 
with eGFR during treatment with CsA: at 6 (r=-0.53, p=0.008), 12 
(r=-0.46, p=0.037), and 24 months (r=-0.61, p=0.022).
Conclusions: Treatment with CsA led to increased serum level of uric 
acid in children with SRNS due to FSGS. Hyperuricemia was found in 
4.2% patients before treatment with CsA to 36.9% cases at 24 months 
of the therapy. Monitoring of serum uric acid level during CsA treat-
ment might be useful for early detection of CsA-induced hyperuricemia 
to prevent worsened kidney outcomes in children with SRNS due to 
FSGS.
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Introduction: Kidney biopsy (KB) has been the gold standard for 
histopathological diagnosis of steroid-resistant nephrotic syndrome 
(SRNS) in children. However, clinical relevance of the  2nd KB in chil-
dren with SRNS has been subject to debate. We aimed to evaluate 
histological characteristics of repeat KB in children with SRNS due to 
FSGS treated with cyclosporine (CsA).
Methods: We studied 12 children (9F/3M) with SRNS due to FSGS 
treated with CsA at initial dosage 4.2 (3.7; 5.0) mg/kg/day with blood 
target trough level of 130.0 (118.6; 143.0) ng/ml after the  1st KB. Acute 
CsA-induced nephrotoxicity with reversible rising serum creatinine 
≥25% from baseline level was found in all patients. Median time 
between the  1st and  2nd KB was 41.0 (29.0; 45.4) months.
Results: Significant increase in global glomerulosclerosis ≥10% (25% 
vs. 75%, p=0.039), interstitial fibrosis (33.3% vs. 91.7%, p=0.009) and 
vascular lesions (0% vs. 41.7%, p=0.037) was observed at repeat KB in 
comparison with the  1st KB. 5/12 (41.7%) of patients with SRNS due 
to FSGS had histopathological signs of CsA-induced nephrotoxicity 
at the  2nd KB. Treatment with CsA at 6 months induced complete and 
partial remission in 1/12 (8.3%) and 5/12 (41.7%) patients, respectively. 
Failure to response to CsA was found in 6/12 (50%) individuals. We 
found no difference in median proteinuria and eGFR at the  1st and 
 2nd KB: 1.8 (0.2; 2.7) vs. 1.2 (0.2; 4.4) g/d (p=0.770) and 99.0 (91.2; 
112.5) vs. 111.5 (89.2; 121.8) ml/min/1.73  m2 (p=0.625), respectively.
Conclusions: Significant increase in global glomerulosclerosis, inter-
stitial fibrosis and vascular lesions was found at  2nd KB in children 
with SRNS due to FSGS treated with CsA. 41.7% of patients had his-
topathological features of CsA-induced nephrotoxicity at the  2nd KB. 
Repeat KB in children with SRNS due to FSGS may provide useful 
information regarding disease progression and avoid repeated treat-
ment with CsA.
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Susmita  Biswas1

1Chittagong Medical College, Pediatric Nephrology, Chittagong, 
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Background: Along with typical cases, atypical patients presented 
with gross hematuria, hypertension, sustained serum creatinine eleva-
tion, low serum C3 and C4 level. Human T lymphocyte activation 
antigen CD80 is present on podocytes and its expression is maintained 
by activity of T-cells. Dysregulation of concentration of CD80 occurs 
in blood due to T-cell dysfunction. Urinary CD80(uCD80) concentra-
tion increases only in patients with typical NS in active state and level 
remains normal in patients with atypical NS.
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Objective: To evaluate uCD80 concentration as a diagnostic marker 
of typical and atypical NS.
Materials & method: This Cross Sectional study was performed in 
the Department of Pediatrics & Pediatric Nephrology, Chittagong 
Medical College Hospital, Bangladesh. Seventy five patients of NS 
(39 with typical and 36 atypical) were enrolled from January 2020 
to July 2021.Urinary CD80 concentration was measured by human 
sCD80 instant ELISA kit and compared between typical and atypi-
cal NS.
Results: Male found predominant and mean age found higher in 
atypical NS patients. Urinary CD80 concentration found lower in 
atypical NS patients with hypertension, hematuria, raised serum 
creatinine and low serum C3 level; found statistically significant, 
(p<0.001). Mean uCD80 concentration in typical NS (671.92 
±328.45) was found significantly higher (P<0.001) than atypical 
NS patients (122.30 ±158.47). Mean uCD80 concentration was 
408.11 ± 379.077 ng/g of creatinine. The area under the curve 
for typical NS was 0.946 for uCD80 concentration (95% CI: 
0.899–0.992) (p<0.001). Urinary CD80 concentration 114.9 ng/g 
of creatinine was found most appropriate cut-off value with the 
sensitivity 92.3% and the specificity 27.8% for the differentiation 
of typical NS.
Conclusion:  Urinary CD80 level found significantly higher in 
patients with typical NS than atypical NS. Along with the other 
diagnostic criteria, uCD80 may be used as a non-invasive biomarker 
to differentiate typical and atypical NS.
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Objective: To evaluate the levels of antibodies against hepatitis b virus 
and rubella in children and adolescents with idiopathic nephrotic syn-
drome and to determine the factors associated with the alteration of 
these levels.
Methods: A retrospective study of 63 patients with idiopathic 
nephrotic syndrome previously vaccinated against hepatitis b and 
rubella virus were made. The information was obtained from the 
database.
Results: HBs antibody values   < 10mIU/ml were found in 83.6% 
(51/61) and IgG values   for rubella < 10IU/ml in 27.1% (16/59). 
Antibody values   were higher in the first episode of nephrotic syn-
drome (HBs antibody: first episode of nephrotic syndrome mean 
81.08±31.05 versus follow-up 18.31±13.95, p<0.002, t test; IgG for 
rubella: first episode of nephrotic syndrome median 55.90 (44.40-
87.10) versus median follow-up 21.60 (15.35-50.55), p=0.042, 
Mann-Whitney test). There was no correlation between age at dis-
ease onset, age at IgG rubella and HBs antibody dosage, interval 
between age at disease onset and age at antibody dosage or time of 
last relapse, and HBs antibody values and for IgG rubella, p>005, 
Spearman correlation test. Gender, corticosteroid use or immunosup-
pressant use were not associated with levels HBs antibody or IgG 
for rubella, p>0.05, Wilcoxon test. Nephrotic patients with frequent 

relapses had lower levels of antiHBs (p<0.02) and IgG for rubella 
(p=0.05), Wilcoxon test.
Conclusion: Previously vaccinated nephrotic patients have low lev-
els of HBs antibody and IgG for rubella, especially in those who 
have frequent relapses.
The data can improve the follow-up of the nephrotic patient; per-
forming periodic dosages of HBs antibody and IgG for rubella, espe-
cially in patients with frequent recurrences so that they can receive 
the vaccine and, if seropositive, ensure protection against diseases.
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ABSTRACT 
Background -Majority of the patients of nephrotic syndrome, 
achieve remission after treatment with prednisolone.
According to the latest and current ISPN, IPNA -2020, kidney biopsy 
is indicated in all SRNS except those with monogenic SRNS.
In this study, we discuss about the clinic-pathological variation 
reflected in the biopsy reports, response of immunosuppressive drugs 
and effect of these drugs on the socioeconomic status of patients.
Aim: Analysis of renal biopsy reports of steroid resistant nephrotic 
syndrome .
Objective: 1)To assess the renal biopsy findings.
2)To study about the response of various immunosuppressive drugs 
in terms of their cost effectiveness in a tertiary care Centre of a 
Developing country.
Settings and Design: A 3 year retrospective analysis conducted dur-
ing the period of January 2019 to January 2022 among paediatric 
patients attending outpatient department and admitted in Paediatric 
nephrology department of Dr Prabhakar Kore Hospital and MRC, 
Belagavi, Karnataka, India.
Result: According to the study, we found that 3 patient showed seg-
mental entrapment on Direct immunofluorescence .
On light microscopy 3 patients showed global sclerosis, 2 showed 
segmental tuft sclerosis, 3 showed focal dilatation and 1 biopsy 
report was unremarkable
On electron microscopy 4 patients showed focal effacement,4 
patients showed diffuse effacement and 1 patient showed minimal 
effacement.
Conclusion: For the understanding of FSGS lesions, we need to 
emphasize on identifying the primary vs secondary/maladaptive 
nature of focal/segmental sclerosis. Genetic forms of FSGS have 
variable ultrastructural appearances and need further studies on 
genetic analysis in suspected cases .
We also found that calcineurin inhibitors (cyclosporine and tac-
rolimus) constitute the current mainstay of treatment and are not 
cost effective in resource limited setting as these require long term 
administration.
Key words: Steroid resistant nephrotic syndrome, renal biopsy, 
immunosuppressive drugs.
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Background: Recently, many disease-causing gene variants have been 
detected in patients with proteinuria, such as steroid-resistant nephrotic 
syndrome (SRNS), and patients with focal segmental glomeruloscle-
rosis (FSGS) on biopsy. Generally, the rate of variant identification in 
these patients is only about 30%, but the information about the presence 
or absence of variants is important for the future therapeutic strategy 
and predicting prognosis.
Methods: Since 2016, we performed targeted panel sequencing for 
556 cases with congenital nephrotic syndrome, infantile nephrotic 
syndrome, SRNS and asymptomatic proteinuria in Japan. A retro-
spective review was conducted for these cases.
Results: We detected disease-causing variants for 176 cases (32%).  
A total of 34 causative genes were identified　and the most common  
identified genes were as follows;  WT1  (20%),  NPHS1  (13%),   
TRPC6 (9%), INF2 (7%) and LAMB2 (5%).
The variant identification rates were high in congenital (81%) and 
infantile cases (48%). The rates were lower at 1 year old (14%) and 
at 2 years old (21%). The rates in other age groups were approxi-
mately 30%.
Variants were detected in 39% of asymptomatic proteinuria cases 
compared with only 19% of SRNS. When restricted to SRNS with 
rapidly progressive edema, variants were detected in only 8%. In 
these cases, even with FSGS, variants were detected in only 9%.
Conclusion: We reported a variety of candidate variants identified 
in patients with nephrotic syndrome and proteinuria in Japan. Even 
with FSGS on biopsy, the variant identification rate was low in SRNS 
who showed rapidly developing edema.

Nephrotic syndrome
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Abstract
Background: A large number of Steroid Resistant Nephrotic 
Syndrome (SRNS) patients have been reported worldwide due 
to mutation of NPHS1, NPHS2,WT1 and LAMB2 genes. These 

cases are usually resistant to steroid as well as other immunosup-
pressive agents. Hence current study was aimed to determine the 
mutation of NPHS1, NPHS2, WT1, LAMB2 genes and observed 
the type of genetic mutation and renal histological pattern of 
SRNS patients.
Method of study: This cross sectional study was conducted on 25 
SRNS patients aged 1year-18 years in the Department of Pediat-
ric Nephrology, Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, Bangladesh from July 2017 to June 2018. DNA 
was extracted from all patients’ venous blood lymphocytes using Invit-
rogen (USA) DNA isolation kit and Next Generation Sequencing(NGS) 
was done using nephrotic syndrome gene panel (IDT primer, Illinois, 
USA), aligned to human reference genome (GRCh37/hg19) using BWA 
program. Mutation analysis was performed after sequencing all exons 
of NPHS1, NPHS2, WT1 and LAMB2 genes. Histopathological study 
of renal tissue was performed among 17 patients who gave consent.
Results: Among the study subjects, majority were male( male 56%), 
mean age 106.32months and mean age of onset of  1st attack of nephrotic 
syndrome 94.20months. Histopathologically majority (41%) had mini-
mal change disease (MCD). One(4%) study subject had nonsense type 
of NPHS2 gene mutation on exon 5 who had histopathologically diffuse 
mesangial proliferative glomerulonephritis and clinically had stage-4 
CKD. Another subject (4%) had missense type of COL4A5 gene muta-
tion on exon 37 which was an observational finding and histopatho-
logically had focal segmental glomerulosclerosis. Both of them were 
male, no family history of renal disease or consanguinity, hematuria and 
hearing impairment were present.
Conclusion: It was concluded in this study that genetic mutation of 
SRNS patients above 1 year of age was not uncommon and who had 
genetic mutation having bad histopathological variety.
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Introduction: miRNAs are non-coding RNA that are recently recog-
nized as biomarkers of kidney disorders. We examined differentially 
expressed miRNA and their targets in patients with steroid-sensitive 
and steroid-resistant nephrotic syndrome (NS).
Methods: We enrolled patients, 2-18-year-old, with steroid-sensitive 
NS, either at onset or relapse, and steroid-resistant NS, at diagnosis 
of steroid-resistance. Patients with steroid-sensitive NS were off any 
immunosuppression while those with steroid-resistance were on therapy 
with prednisolone at enrolment. Controls were otherwise healthy chil-
dren attending outpatient for vaccination or for minor non-infectious 
non-renal ailments. Following RNA extraction using RNeasy (Agilent, 
Santa Clara, CA), differential expression of 2549 miRNAs was exam-
ined using the Agilent G3 miRNA 8x60k microarray kits. Using the 
LIMMA package in R (Vienna Austria), differentially expressed miRNA 
were identified as miRNA with absolute  log2 fold change by >2 and 
adjusted P <0.05. Target genes, predicted using miRNet (https://www.
mirnet.ca/  ), were compared against the genes for NS in the NCBI data-
base, and the ontology of selected genes was examined using DAVID 
(https://david.ncifcrf.gov/summary.jsp).
Results: Comparison of miRNA expression in 20 patients and 11 
controls led to the identification of 62 and 12 differentially expressed 
miRNA in patients with steroid-sensitive and steroid-resistant NS, 
respectively. Of 75 miRNAs differentially regulated in patients with 
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NS, (Fig 1A), 26 were unique to steroid-sensitive SNS and 11 to steroid-
resistant NS (Fig 1B; C). Of 5955 and 2813 genes targeted by the miR-
NAs specific to steroid-sensitive and steroid-resistant NS, respectively, 
79 were relevant to NS from among the 187 genes reported in context 
of NS in the NCBI database (Fig 1D, E). Fig. 1F indicates the ontology 
of these genes.
Conclusion: Steroid-sensitive and steroid-resistant NS have distinct 
miRNA expression profiles that can be examined for their role as bio-
markers and in pathogenetic pathways.
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Background: Edema in childhood nephrotic syndrome can be distress-
ing and lead to complications such as skin breakdown and cellulitis.. 
There is significant variation in management due to concerns over the 
safety of albumin infusion.
Objective: To assess the safety and efficacy of albumin infusion fol-
lowed by diuretics therapy (alb+diuretics) for edema in childhood NS.
Design/Methods: Hospitalizations of patients with primary NS 
diagnosed between 1-17y at pediatric hospitals in Atlanta, Georgia, 
USA between 2018-2020 were reviewed. Patients with ESKD and 
kidney transplant were excluded. We described prescription pattern, 
(alb+diuretics dose, albumin infusion rate, treatment frequency and 
length of stay (LOS). Efficacy was assessed by percent change in 
weight pre and post therapy. Treatment complication frequency was 
reported as percentages of hospitalizations with adverse events due 
to alb+diuretics therapy. We assessed adverse events including 
seizures and altered mental status, acute rise in BP >95th% neces-
sitating anti-hypertensive therapy or pause in alb+diuretics, pulmo-
nary edema, respiratory distress, intubation, hypokalemia requiring 
potassium replacement, and ICU care.
Results: 146 patients (256 hospitalizations) received alb+diuretics for 
edema. Mean albumin dose was 0.4g/kg (SD= 0.1) infused over 60 
minutes in 65% of hospitalizations followed by IV furosemide, 0.8mg/
kg (SD=0.3). The therapy was given every 8h in 84% of hospitaliza-
tions. Mean treatment duration was 2.2 days (SD=1.6). Mean hospital 
LOS was 3.1 days (SD= 2.0). Mean change in weight was 7.4% (SD= 
6.0). The most common complication was acute rise in BP (20% of 
hospitalizations, Table 1). Only 1 hospitalization required ICU care 
for elevated BP and pulmonary edema. The patient was placed on a 
nicardipine drip and 1L low-flow nasal cannula.

Conclusion: Alb+diuretics therapy was effective for diuresis in chil-
dren with edema due to primary NS and complication frequency was 
relatively low. This suggests that alb+diuretics therapy can be safely 
used to treat edema in childhood NS.
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Steroid-resistant Nephrotic Syndrome (SRNS) is a subtype of 
nephrotic syndrome characterized by proteinuria, hypoalbumine-
mia, and edema that does not respond to steroid therapy. Single 
gene pathogenic mutations have been implicated in up to 30% of 
pediatric SRNS, and over 70 genes have been reported to date. Of 
those recently discovered is LAMA5, which encodes the laminin-
alpha-5 chain. Forming the laminin α5β2γ1 hetero-trimer, it is not 
only an essential component of the glomerular basement membrane 
(GBM) but also important for embryogenesis and immune modula-
tion. Homozygous or compound heterozygous variants of LAMA5 
have been identified to date in ten pediatric NS patients with variable 
phenotypes. These patients had onset of NS ranging from 3 months to 
8 years. Response to therapy and renal outcomes varied from steroid 
sensitive NS to early end-stage kidney disease (ESKD).Biallelic trun-
cating mutations of this gene were proven to cause SRNS recently.
Here we present a case of infantile SRNS related to compound het-
erozygous variations of LAMA5 (c.3434G>A, p.Cys1145Tyr and 
c.6883C>T, p.Gln2295*). A 10-month-old female presented with 
eyelid edema and massive proteinuria without any extra-renal symp-
toms or family history. She was diagnosed with SRNS and renal 
biopsy revealed focal segmental glomerulosclerosis with widely 
effaced epithelial foot processes and "moth-eaten" appearance of 
GBM. She progressed to ESKD requiring dialysis at 3 years and 5 
months of age, and received deceased-donor kidney transplant at 6 
years of age. 4 months after transplantation, she developed EBV-
related post-transplant lymphoproliferative disease (PTLD), which 
was treated with chemotherapy. While our case has one missense 
and one truncating allele, her phenotype is similar to those with 
biallelic truncating variants, possibly because her missense variant 
alters splicing. Whether LAMA5 defects has played a role in vulner-
ability to PTLD is yet to be investigated.
This case provides additive evidence that LAMA5 variants are related 
to SRNS.

Nephrotic syndrome

P3-586 - Role of serum osteocalcin in patients of nephrotic syn-
drome: a comparison of ssns and srns children
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2GIPMER, Biochemistry, New Delhi, India

Background: Long term use of corticosteroids tends to reduce osteo-
blastic activity and formation of matrix constituents; Osteocalcin (OS), 
a bone turnover marker has a greater sensitivity than alkaline phos-
phatase for bone matrix synthesis.
Aims and Objectives: The primary objective of study was to evaluate 
the bone mineral metabolism by measuring vitamin D, PTH and osteo-
calcin levels in children and adolescents (2-18 years) with nephrotic 
syndrome during remission. The secondary objectives were compari-
son of biochemical parameters between SSNS and SRNS children 
and their correlation with disease type, doses and duration of steroid 
therapy and anthropometry.
Materials and Methods: This cross-sectional study was done between 
Jan 2021- Sep 2021; total of 62 (40M, 22F) children (32 SSNS and 30 
SRNS) were enrolled. Children with CKD, those having received daily 
steroids or mega doses of Vitamin D in last 3 months were excluded.
Results: The clinical and biochemical parameters are shown in the 
Table. Amongst SSNS patients, 46.8% had vitamin D insufficiency, 
21.9% had deficiency. In the SRNS group, 40% patients had insuffi-
ciency and 33.4% had deficiency. Serum osteocalcin levels were found 
to be significantly lower in SRNS patients 20.4 (10.8, 33.5) compared 
to SSNS patients, 35.6 (22.5, 42.7), p=0.004. There was a negative cor-
relation between steroid dose and serum osteocalcin levels, p=0.152.
Conclusions: The SSNS and SRNS patients had vitamin D deficiency 
and insufficiency, where an expected response would be a rise in the 
serum osteocalcin levels. However, the levels were found to be lower 
for age, with the values being significantly lower in the SRNS patients. 
This reflects the suppressive effect of steroids on the bone lay down 
activity. Serum osteocalcin can thus serve as a useful noninvasive tool 
for assessing bone metabolism and the impact of long-term steroids 
on overall bone health.

Nephrotic syndrome

P3-587 - Non-coding RNA 886 plays a role in the development of 
minimal change nephrotic syndrome.

Yoko TAKAGI1, Yasuko  Kobayashi1, Chikage  Yajima1, Mariko  Takei1, 
Yuka  Ikeuchi1, Takumi  Takizawa1

1Department of Pediatrics Gunma University Graduate School of Med-
icine, Pediatrics, Maebashi, Japan

Introduction: Minimal change nephrotic syndrome (MCNS), a major 
cause of nephrotic syndrome in children, is characterized by mas-
sive proteinuria. Humoral factors produced by immune cells, such as 
T lymphocytes, have been indicated to disrupt the filtration barrier 
thereby increasing protein permeability in glomeruli. Previously, using 
the Infinium Human Methylation 450 array, we detected that DNA 
methylation ratio in the non-coding RNA 886 (nc886) gene region of 
helper T cells (THs) was significantly different between MCNS patients 
and controls, and that nc886 expression in THs was significantly low 
at relapse compared with that at remission and in healthy controls. To 
elucidate MCNS pathogenesis, in this study, we tested whether nc886 
induces podocyte dysfunction, eventually causing proteinuria.
Methods: We investigated DNA methylation status of the nc886 gene 
in conditional immortalized human podocytes (cipods) using bisulfite-
pyrosequencing. Cipods were stimulated with poly I:C and lipopoly-
saccharide as infection models, and with patients’ serum derived at 
relapse and remission as the MCNS model. Expression of nc886 was 
measured using rt-PCR.
Results: The methylation level at the nc886 gene in cipods was rather 
high. There were no significant differences in methylation status at the 
region before and after cipods differentiation. In the infection models, 
nc886 expression in cipods tended to decrease at 1 h after stimula-
tion and recover after 3–6 h. In the MCNS model, nc886 expression 
was significantly higher in cipods stimulated with remission than with 
relapse serums.
Discussion: Decrease in nc886 expression indicates a general patho-
logic state of cells. In cipods, nc886 expression showed the same trend 
as that in THs from patients between relapse and remission. This indi-
cates that the same factors in patients’ serum at relapse may induce 
change in nc886 expression in both THs and cipods regardless of nc886 
gene DNA methylation status.

Nephrotic syndrome

P3-588 - Short-term prednisolone treatment for first episode of 
childhood nephrotic syndrome with rapid remission: a prospec-
tive, cohort study

Xiaoshan Tang1, Qian  Shen1, Jia  Rao1, Jing  Chen1, Xiaoyan  Fang1, 
Zhiqing  Zhang1, Manpreet  Grewal2, Tej  Mattoo2, Hong  Xu1
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dren’s Medical Center, Nephrology, Shanghai, China
2Wayne State University School of Medicine and Wayne Pediatrics, 
Pediatric Nephrology, Detroit, USA

Background and objective: Idiopathic nephrotic syndrome (INS) is 
the most common glomerular disease in childhood and corticosteroid 
therapy is its most effective treatment. Appropriate duration of initial 
corticosteroid therapy is an important issue in INS due to concerns over 
side effects of its prolonged administration versus the risk of relapses 
with inadequate treatment. Our study is to test the feasibility of a 
shorter duration of corticosteroid therapy in newly diagnosed patients 
with INS who show a quicker treatment response.
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Study design: A prospective, open-label, observational clinical cohort 
study was conducted. Patients who respond within 10 days (Group A) 
will receive a total of 8 weeks of corticosteroid therapy versus ≥12 
weeks in those who respond between 10 days to 28 days (Group B), 
and were followed up for 52 weeks after initial therapy duration. The 
primary endpoint is time to first relapse in days.
Results: A total of 33 INS children were enrolled in this study, and the 
follow-up data of 30 patients were analyzed with 2 patients drop out. 
The clinical and laboratory characteristics of patients in both groups 
were similar. No significant difference was found in time to first relapse 
[65(14.5, 159) days for group A vs 28(17, 61.5) days for group B, Log 
Rank P=0.0.371], the incidence of frequently relapsing nephrotic syn-
drome [group A 6/18 (33.3%) vs group B 5/10(50%), P=0.644] . Group 
B received similar corticosteroid dose compare with Group A during 
study priod (2586±1810 mg/m2 versus 2559±1461 mg/m2, P=0.968). 
Frequency and severity of corticosteroid-related complications was 
similar in both groups and it’s not obvious overall.
Conclusion: A shorter 8 weeks’ initial corticosteroid regimen can be 
used in SSNS children with rapid remission(≤10 days). Our outcomes 
provide first evidence of determine the appropriate duration of corti-
costeroid therapy for first episode in childhood INS base on patient’s 
characteristics.

Nephrotic syndrome

P3-589 - High incidence of pediatric idiopathic nephrotic syndrome 
in Miyako Island, southwest Japan

Kouki Tomari1, Yoshino  Keisuke2, Nozaki  Takuro2, Taketomi  Hirohisa2

1Okinawa Prefectural Nanbu Medical Center & Children’s Medi-
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Background: The incidence of idiopathic nephrotic syndrome (INS) 
varies among countries with a higher incidence in Asia than in Europe 
and the United States. We investigated the incidence and clinical fea-
tures of INS on Miyako Island, located in southwest Japan, to deter-
mine its epidemiological characteristics.
Methods: We performed a retrospective review of new pediatric INS 
cases between 2005 and 2021 in individuals aged 6 months to 15 years 
residing on Miyako Island. Children with congenital nephrotic syn-
drome and nephrotic syndrome secondary to nephritis were excluded. 
We used a population-based denominator from demographic data to 
estimate the annual INS incidence. Clinical data were collected from 
medical records.
Results: Thirteen children (9 male) were newly diagnosed with INS 
on Miyako Island between 2005 and 2021. All patients were of Asian 
ethnicity. The mean annual incidence was 9.3/100,000. Steroid-sensi-
tive nephrotic syndrome was found in 11 (85%) and steroid-resistant 
nephrotic syndrome in 2 (15%) patients. At the last follow-up, one 
patient (8%) was older than 18 years and still had active disease.
Discussion/Conclusion: The incidence of INS in Miyako Island was 
higher than in other countries and Japan as a whole (6.49/100,000). 
Genetic background may be a reason for this high incidence, as the 
island has a relatively isolated population. However, as in epidemio-
logical disease studies, the incidence of INS in Japan may show the 
pattern expected for a dual structure model. In addition, Miyako Island 
is an area with a high frequency of nephrotic syndrome. A variant with 
a strong influence may be genetically conserved.
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P3-590 - The role of calcineurin inhibitors in monogenic steroid 
resistant nephrotic syndrome: a multicentre retrospective study
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Calcineurin inhibitors (CNI) are recommended as first line immuno-
suppression in pediatric steroid resistant nephrotic syndrome (SRNS), 
but their use is not advocated for mendelian disease. However, accu-
mulating evidence suggests that these agents can induce remission and 
improve kidney outcome in selected cases. We aimed to retrospectively 
study the frequency of remission, its possible predictors and impact on 
kidney outcome in children with monogenic SRNS treated with a CNI. 
Children with proven monogenic SRNS aged 0-18 years treated with 
a CNI for at least 3 months were eligible for inclusion. Demographic, 
clinical, biochemical, histopathological, genetic and treatment informa-
tion at distinct time points were collected: (i) at diagnosis; (ii) at CNI 
treatment onset; (iii) at 6, 12 and 24 months of CNI treatment; and 
(iv) at last visit available or at initiation of kidney replacement therapy 
(KRT). A dedicated geneticist reviewed all reported variants accord-
ing to current American College of Medical Genetics guidelines and 
only children with pathogenic and likely pathogenic genotypes were 
included in the analysis. Data of 141 subjects (pathogenic genotype 
N=122 and likely pathogenic genotype N=19) from 37 pediatric neph-
rology centres were analyzed. After 6 months of treatment and at last 
visit, a partial or complete remission was documented in 27.6% and 
22.5% of cases respectively. Achieving at least partial remission at 6 
months of treatment and at last visit conferred a 75% and 97% less 
risk of kidney failure (hazard ratio [95%CI] 0.25 [0.1- 0.6]; P=0.003 



2470 Pediatric Nephrology (2023) 38:2255–2491

1 3

and 0.03, [0.002- 0.52]; P=0.02, respectively). Among various clini-
cal, biochemical, histopathological and genetic parameters only higher 
serum albumin level at CNI initiation could predict remission at last 
visit (odds ratio [95% CI] 2.8, [1.1- 6.9]; P=0.02). Our findings are sup-
portive of a trial course of CNI in children with monogenic SRNS with 
close surveillance of proteinuria evolution and possible side effects.
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P3-592 - Glucocorticoid administration and changes in bone turno-
ver markers in pediatric idiopathic nephrotic syndrome

Yasuhiro  UEDA1, Toshiyuki   Takahashi1, Ryota   Suzuki1, 
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Background: There are few reports on changes in bone turnover mark-
ers (BTMs) under glucocorticoid (GC) administration and after discon-
tinuation of GC in pediatric nephrotic syndrome.
Methods: Among patients with childhood-onset idiopathic nephrotic 
syndrome who received the first administration of rituximab between 
January 2015 and March 2021, those whose BTMs were measured 
under GC administration and after discontinuation were included. The 
relationship between GC administration and changes of BTMs was 
retrospectively evaluated. Bone alkaline phosphatase (BAP) and intact 
procollagen type 1 N-terminal propeptide (P1NP) were used as bone 
formation markers, and tartrate-resistant acid phosphatase 5b (TRACP-
5b) was used as a bone resorption marker.
Results: Twenty-eight patients were included, and 37 BTM pairs with 
and without administration of GC were analyzed. The mean age at 
BTM measurement under GC administration was 11.9 ± 3.3 years, and 
the mean time from the onset of nephrotic syndrome to the measure-
ment of BTMs under GC administration was 7.3 ± 3.3 years. The mean 
duration from GC discontinuation to the measurement of BTMs was 
3.5 ± 1.0 months. Regarding BAP SD score, intact P1NP SD score, 
and TRACP-5b, there were no significant changes in any of the BTMs 
after GC discontinuation when the daily prednisolone (PSL) dose at 
BTM measurement was < 0.25 mg/kg/day (BAP SD score, p = 0.34; 
intact P1NP SD score, p = 0.70; TRACP-5b, p = 0.78). When the daily 
PSL dose at the measurement of BTMs was ≥ 0.25 mg/kg/day, all 
BTMs were significantly increased after GC discontinuation (BAP SD 
score, p < 0.0001; intact P1NP SD score, p < 0.0001; TRACP-5b, p < 
0.0001).
Conclusions: These data suggest that suppression of bone metabolism 
can be released by discontinuing GC even after several years of admin-
istration. Additionally, low daily doses of GC may have less effect on 
bone metabolism.
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P3-593 - Low post vaccine antibody titers in idiopathic nephrotic 
syndrome children treated with rituximab
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Introduction: Infections remain a major complication in children 
with idiopathic nephrotic syndrome (INS). We report post-vaccination 

antibody levels for hepatitis B, measles, diphtheria, tetanus, and vari-
cella in patients with steroid dependent INS treated with rituximab 
(RTX).
Patients and Methods: We carried out a retrospective study in the 
pediatric nephrology units of Trousseau, Necker and Robert Debré 
hospitals. All children with INS and treated with RTX were included. 
Post vaccine Ab titers and the following clinical and biological param-
eters were analyzed: age at INS diagnosis, number of relapses before 
and after RTX, duration of INS, other immunosuppressive treatment, 
immunoglobulin levels, duration of B cell depletion, time between the 
last RTX dose and time interval between the last relapse and post-vac-
cination serologies. The primary endpoint was a positive antibody titer.
Results: 37 patients were included. The median age at INS diagnosis 
was 3.5 (2.5-6.3) years, the median duration of the INS was 9 (5.0-12.5) 
years, the median time between the last relapse and post-vaccination 
serology sampling was 17 (6.5-31) months, the median IgG level was 
8.3 (6.6-10.4) g/L. 23/37 (62%) patients received calcineurin inhibi-
tors during disease course, 25/37 (67%) received MMF, 15/37 (40%) 
received both and 24/37 (65%) received Levamisole. The median dura-
tion of B cell depletion was 7.5 (3.3-11.5) years and the time between 
the last RTX dose and vaccine serologies was 14 (6-29) months. The 
percentage of positive vaccine titers for hepatitis B, measles, diphtheria 
/ tetanus and chickenpox were 35%, 62%, 48% and 32%, respectively, 
all lower than in healthy children. When compared to INS patients on 
oral drugs without RTX, the percentages of positive titers were the 
same for hepatitis B and measles, but lower for diphteria/tetanus and 
varicella (85%-83%).
Conclusion: INS patients treated with RTX had low post-vaccination 
antibody titers, which were not related to any other specific treatment 
modality.
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P3-594 - Levamisole modulates podocytes’ actin cytoskeleton 
in vitro in nephrotic syndrome
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Podocytes are key target cells of glomerular diseases such as nephrotic 
syndrome (INS), where nephrotic proteinuria and podocyte injury 
plays a central role in its pathophysiology. Glucocorticoids are the 
gold standard therapy intervention for INS. Nevertheless, frequent 
relapses are common in children. Glucocorticoids are often combined 
with steroid-sparing agents to avoid prolonged steroid-use and reduce 
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steroid toxicity. Levamisole is one of these steroid-sparing drugs, which 
has shown to reduce the number of relapses and maintain remission 
in children with INS. Although clinical effectiveness of levamisole 
has been demonstrated, the molecular mechanisms how levamisole 
exerts its beneficial effects remains poorly studied. Therefore, we aim to 
elaborate on the effects of levamisole on human podocytes in NS. RNA 
sequencing data from human podocyte cell line treated with levamisole 
1 μM for 24 hours indicate that levamisole exert its therapeutic effects 
in podocytes by regulating genes related to the actin cytoskeleton pro-
cesses and signaling. Levamisole-treated podocytes showed significant 
up- or downregulation of SHROOM2, PLAUR, ARHGAP6,SEMA7A, 
ITG4, and ITG8 genes, all related to actin cytoskeleton remodeling. 
Functional experiments show that podocytes exposed to puromycin 
aminonucleoside (PAN; 60 μg/mL), lipopolysaccharides (LPS; (1-10-
20-40 μg/mL)), NS patient plasma at active state (n=3) resulted in 
significant actin cytoskeleton derangement and reduced cell motility 
when compared to controls. Moreover, levamisole prevented PAN-, 
LPS-, and NS patient plasma-induced actin cytoskeleton damage on 
podocytes in vitro and increased cell motility. In conclusion, our data 
show that levamisole exerts its beneficial effects on podocytes by stabi-
lizing the actin cytoskeleton through promoting pivotal actin cytoskel-
eton signaling and processes highly important for the maintenance of 
functional glomerular filtration barrier.

Nephrotic syndrome

P3-595 - Plasma exchange or immunoadsorption for recurrent 
focal segmental glomerulosclerosis: clear differences in vitro
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Primary focal segmental glomerulosclerosis (FSGS) is one of the 
most common glomerular diseases in children, characterized by ther-
apy resistant nephrotic proteinuria leading to deterioration of kidney 
function. Plasma circulating permeability factors (CPFs), of which the 
nature and origin are still unclear, have been postulated to play an 
important role in FSGS’ disease pathology due to frequent posttrans-
plant recurrence of proteinuria, and response to immunoadsorption 
(IA) and plasma exchange therapy (TPE). In vitro, CPFs from plasma 
of FSGS patients causes excessive reactive oxygen species (ROS) for-
mation in podocytes, which eventually results in podocyte cell death. 
The effectiveness of IA may suggest that the CPF could be a circulating 
immunoglobulin (Ig) or lie in the Ig fraction. Here, we aimed to purify 
Ig fractions from the plasma of FSGS patients with presumed CPFs 
and investigate their effect on podocytes in vitro. SDS-PAGE confirmed 
two bands of 25 and 50 kDa for the purified Ig fractions isolated from 
three FSGS patients with presumed CPF, one FSGS patient at remis-
sion, two non-renal control patients, and healthy controls using a pro-
tein A/G affinity chromatography column. Interestingly, our results 
show increased ROS levels and cell death in podocyte in response to 
flow-through fractions and not in response to Ig fractions. Elevated 
ROS levels and podocyte cell death was observed solely in response 
to flow-through fractions obtained from the three FSGS patients with 
presumed CPF. In conclusion, we show that a putative CPF associated 

with FSGS does not seem to lie in Ig fractions of the three patients 
studied, which may suggest that solely IA is not enough to efficiently 
remove CPFs from plasma.
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Background: Idiopathic childhood nephrotic syndrome is a rare dis-
ease with a prevalence of 15-17 per 100,000 children. Information on 
long-term outcomes are required when informing carers of treatment 
options during disease course in childhood. Furthermore, a history 
of clinically evident kidney disease in childhood is associated with 
increased risk of end stage renal failure in adulthood. Few studies exist 
describing long-term outcome of nephrotic syndrome.
Methodology: An observational cohort study involving patients 
discharged from the paediatric nephrotic clinic at Great Ormond 
Street Hospital to the Nephrology service at the Royal Free Hospi-
tal between 1980-2021 was undertaken. Children presenting with 
idiopathic steroid sensitive nephrotic syndrome were included in 
this study. Patients with syndromic and monogenic steroid resistant 
nephrotic syndrome were excluded in addition to secondary causes 
with renal involvement.
Results:  Of over 600 patients identified from GOSH nephrotic 
clinic since 1980, we undertook a pilot study to assess feasibility 
of data extraction in 49 patients referred to a local adult nephrotic 
clinic.16 patients were lost to follow up following referral and there-
fore, have been excluded. Of the 33 patients who had follow up data 
available (median duration of follow up of 17 (IQR: 10.8, 21.9) years), 
12 were males and 21 females. In total, 17 patients (51.5%) continued 
to relapse in adulthood and 3 patients developed CKD. In childhood, 
glomerulosclerosis was found in 11 patients, who had a median eGFR 
of >90(15,90) mls/min/1.73m^2 at last follow up, MCD in 11 and 
IgM nephropathy in 1 patient. Only 7 patients had a repeat biopsy in 
adulthood. In childhood, the median number of drugs used per patient 
to induce or prolong remission was 3(2,4), while in adult care it was 
2(1,3).
Conclusion: Our cohort study is ongoing and will support collabora-
tive studies to inform assessment of long-term outcome of childhood 
nephrotic syndrome.
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P3-597 - A rare case of collapsing variant of focal segmental glo-
merulosclerosis in an eight-year old female Filipino child
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rology, Quezon City, Philippines

Collapsing Glomerulopathy is a distinct aggressive subset of focal 
segmental glomerulosclerosis. Usually seen in patients with human 
immunodeficiency virus (HIV) infection, presentation in children 
without any evidence of such is of considerable interest. We report 
a case of an eight-year old female Filipino child who presented with 
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a three-month history of intermittent edema, hypoalbuminemia, and 
proteinuria. Based on the presentation, a diagnosis of nephrotic syn-
drome was made. Other laboratory results revealed hypercholester-
olemia, hypocalcemia, and severe Vitamin D deficiency. To rule out 
the probability that the patient actually has unrecognized HIV-associ-
ated nephropathy, seronegativity for HIV infection was documented. 
The patient was initiated on a four-week course of full-dose oral 
prednisone and Enalapril but did not achieve remission. High-dose 
intravenous methylprednisolone pulsing was also given but patient 
still had no response. Following ultrasound-guided renal biopsy, 
histopathological findings of collapsing glomerulopathy were seen.

children with nephrotic syndrome defined by treatment response and 
associated risk factors.
Method: The Insight into Nephrotic Syndrome study is a prospective 
observational cohort study of children with idiopathic nephrotic syn-
drome, ages 6 months to 18 years old, followed at The Hospital for Sick 
Children and local community hospitals in the greater Toronto Area. 
Clinical data were abstracted from electronic medical records with double 
data entry. Steroid resistance or steroid response was determined after ini-
tial prednisone therapy and frequently relapsing course had >2 relapses at 
6 months. Risk factors included sex, family history, and body mass index 
(BMI). Hypertension was diagnosed as blood pressure >=  95th percentile 
(for age, sex and height) on three consecutive clinic visits or if patients 
received antihypertensive medications.
Results: A total of 552 children diagnosed from 1996 until 2018 were 
included with a median follow-up of 4.2 years. Mean age at presenta-
tion was 3.7 years, 63% were male and reported ethnicities were 41% 
Asian, 26% European and 33% others. 521 presented with SSNS (113 had 
FRNS). Cyclophosphamide was prescribed most often for FRNS/SSNS 
and tacrolimus for SRNS. Overall, 5.6% participants developed hyperten-
sion at a median of 24.8 months with an incidence rate of 0.30 per 10,000 
person-years [95% confidence interval (CI): 0.21, 0.43]. Proportion of 
hypertension among those children with FRNS was higher at 9.7% and 
16.1% with SRNS. No risk factors were associated with development of 
hypertension (sex, BMI, ethnicity, or familial history).

Combined treatment with steroids, oral cyclosporine resulted in signifi-
cant improvement of edema and decreased proteinuria. This variant is 
described to have an increased risk of progression to end-stage renal 
disease. Conversely, children that achieve partial or complete remission 
have been documented. Patients with this subset of difficult-to-treat 
nephrotic syndrome should be screened for underlying etiology and 
introduced with a trial of immunosuppressive treatment.

Nephrotic syndrome

P3-598 - Incidence of hypertension in children with nephrotic 
syndrome

Stéphanie  Wagner1, Nowrin   Aman2,3, Tonny H.M.   Bahn3, Jor-
dan  Browne2,3, Christoph  Licht4,5, Damien  Noone4,5, Rachel  Pearl4,6, 
Seetha  Radhakrishnan4,5, Chia Wei  Teoh4,5, Jovanka Vasilevska-Ris-
tovska2,3, Rulan S.  Parekh2,4

1Inselspital- Bern University Hospital, Division of Pediatric Nephrol-
ogy- Department of Pediatrics, Bern, Switzerland
2Women’s College Hospital, Department of Medicine, Toronto, Canada
3The  Hospital  for  Sick  Children, Child  Health  Evaluative  Sci-
ences- Research Institute, Toronto, Canada
4The Hospital for Sick Children, Division of Nephrology, Toronto, 
Canada
5University of Toronto, Department of Pediatrics- Faculty of Medicine, 
Toronto, Canada
6William Osler Health Systems, Department of Pediatrics, Bramp-
ton and Etobicoke, Canada

Introduction: Incidence of hypertension among children with steroid 
sensitive (SSNS) and frequently relapsing nephrotic syndrome (FRNS) 
is still unknown. We determined the incidence of hypertension in 

Conclusion: Overall incidence of hypertension among children with NS 
is quite low, although there is a higher incidence in a graded manner 
among those with FRNS at 6 months and initial steroid resistance.

Nephrotic syndrome

P3-599 - Value of pathological features and PLA2R in children with 
primary membranous nephropathy

Ke Xu1, Fang  Wang1

1Peking University First Hospital, Pediatric, Beijing, China

Objective: To explore the value of pathological features of atypical 
membranous nephropathy and PLA2R in diagnosis and treatment of 
children with primary membranous nephropathy (PMN).
Methods: A retrospective study was conducted in children (<18 years) 
with biopsy-proven PMN without secondary causes.
Results: Study cohort included 33 (M:F ratio 1.54:1) patients and 
median age 11 (ranged 3-16) years. There was nephrotic-range pro-
teinuria in 32 cases, hematuria in 24 cases, hypertension in 8 cases 
at the onset, and thrombosis in 2 cases. Renal biopsy was performed 
0.6~78.1 months after onset, and 28 patients (84.8%) received gluco-
corticoid and/or immunosuppressive therapy before renal biopsy. The 
pathological manifestations presented with typical MN in 18 cases and 
atypical MN in 15 cases. There was no statistical difference in clini-
cal manifestations and prognosis between the two groups. 20 cases 
(60.6%) were PLA2R related. Compared with non-PLA2R-related 
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group, PLA2R-related group had older age of onset (median age 
12 vs. 7 years, P=0.011), lower prodromic infection rate (45% vs. 
84.6%, P=0.032), and lower spontaneous response rate (0 vs. 30.8%, 
P=0.017). The PLA2R-related group also had a higher proportion of 
hypertension at onset, urine protein quantification at renal biopsy, 
venous thrombosis, and pathological manifestations of typical MN, 
but there was no significant statistical difference. PLA2R positivity in 
renal tissue was significantly associated with primary/co-deposition of 
renal IgG4 and low albumin levels at renal biopsy. Recurrent urinary 
protein was found in children with positive serum PLA2R antibody 
during follow-up.
Conclusions: Tests for PLA2R should be performed to confirm the 
PLA2R-related MN diagnosis, especially for adolescent patients. Regu-
lar tests for serum PLA2R during follow-up in these patients may help 
to detect disease activity and guide the treatment.

Nephrotic syndrome

P3-600 - Prevalence of Thromboembolic Events in Children with 
Nephrotic Syndrome: A Systematic Review and Meta-Analysis

Yuanxin  Xue1, Jason  Chung1, Kayla  Dadgar2, Hannah  Geddie3, Steph-
anie  Sanger4, Mihir  Bhatt5, Anthony  Chan5, Rahul Chanchlani5

1University of Toronto, Temerty Faculty of Medicine, Toronto, Canada
2University of Ottawa, Department of Medicine, Ottawa, Canada
3McMaster Children’s Hospital, Department of Pediatric Endocrinol-
ogy, Hamilton, Canada
4McMaster University, Department of Health Sciences, Hamilton, 
Canada
5McMaster Children’s Hospital, Department of Pediatrics, Hamilton, 
Canada

Background: Nephrotic syndrome (NS) is a common kidney disease 
of childhood, affecting 2-7 children per 100,000. Thromboembolism 
(TE) is a potentially life-threatening complication among children with 
NS. There remains a paucity of information regarding the burden of TE 
and its associated risk factors in this population.
Methods: A systematic literature search screening was conducted 
on four electronic databases to include relevant full-length publi-
cations, published abstracts and conference proceedings written 
in English language from Jan 1974 to May 2021. Article, data 
extraction and quality assessment were independently completed 
and verified by two reviewers. Meta-analysis was conducted on the 
prevalence of TE in children with all forms of NS and in children 
with congenital NS.
Results: Of 13,626 screened studies, 23 studies and 13,933 total 
subjects (ages ranging from neonates to 21 years) were included for 
analysis. The pooled prevalence of symptomatic TE among patients 
with NS was 3.64% (95% CI 2.18-5.86), which increased to 8.20% 
(95% CI 4.09-13.24) in patients with congenital NS. The most 
common location of TE was in the deep veins of the leg and arm, 
accounting for 23% and 7% of all TE events; renal vein TE was the 
third most common location. Children with steroid-resistant NS were 
at a higher risk of TE compared to steroid-sensitive children (OR 
4.40, 95% CI 1.34-15.59, p= 0.013). Focal segmental glomerulo-
sclerosis (FSGS) was the most common histology present in patients 
with TE (51.2%).
Conclusion: Children with NS are at increased risk for TE, which 
can be life- or limb- threatening. Risk factors such as congenital NS, 
steroid resistance and FSGS further elevate risk of TE. Future research 
is required to identify children with NS who would benefit from pro-
phylactic anticoagulation.

Figure  1:  Pooled prevalence of thromboembolism in all forms of 
nephrotic syndrome excluding congenital nephrotic syndrome (A) and 
in congenital nephrotic syndrome (B).

Nephrotic syndrome

P3-601 - Adverse events following rituximab infusion in children 
with nephrotic syndrome: a systematic review and meta-analysis

Yuanxin  Xue1, James  Lee2, Jason  Chung1, Cal  Robinson3, Abdulaziz 
A.  Bamhraz3, Joycelyne E.  Ewusie4, Lehana  Thabane5, Rajiv  Sinha6, 
Stephanie  Sanger7, Rahul Chanchlani8

1University of Toronto, Temerty Faculty of Medicine, Toronto, Canada
2McMaster University, Faculty of Health Sciences, Hamilton, Canada
3The Hospital for Sick Children, Division of Nephrology- Depart-
ment of Pediatrics, Toronto, Canada
4The Research Institute of St. Joseph’s Healthcare Hamilton, Biosta-
tistics Unit, Hamilton, Canada
5McMaster University, Department of Health Research Methods Evi-
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6Institute of Child Health, Department of Pediatric Medicine and Pedi-
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7McMaster University, Health Sciences Library, Hamilton, Canada
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Background: Rituximab is an important treatment option in children 
with complicated cases of nephrotic syndrome (NS). However, there 
remains a lack of data on the adverse events and side effects (AE/SE) 
following rituximab therapy in this population.
Methods: Six databases were searched from 1991-2019 for articles 
providing AE/SE data on children (≤18yrs) receiving rituximab. 
Article screening was performed independently by two reviewers, fol-
lowed by data extraction and quality assessment by three reviewers. 
The primary outcome was the cumulative prevalence of AE/SE. Sec-
ondary outcomes included the severity, timing, and duration of AE/
SE. Meta-analyses were performed on the best reported AE/SEs using 
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a generalized linear model which included all studies that explicitly 
mentioned the AE/SE. Subgroup analysis of the mean age at the time 
of rituximab therapy was also performed.
Results: Out of 3364 citations, 57 full-text articles were included (6 
RCTs). This review found that the pooled prevalence in all studies 
reporting infusion-related reactions (n=32) was the highest at 23.33% 
(95% CI, 15.14-34.16), followed by hypogammaglobulinemia (n=10) 
(11.23%, 3.35-31.56), infection (n=37) (5.24%, 2.72-9.84) (Figure 1), 
and neutropenia (n=25) (4.82%, 3.17-7.28). Interestingly, the preva-
lence of neutropenia was significantly higher (p=0.01) in studies with 
an older sample age (>10 years, n=9) (7.98%, 5.63-11.18) compared 
to younger samples (≤10 years, n= 7) (3.27%, 0.99-10.29), while the 
prevalence of infections was conversely higher in younger children 
(13.94% vs. 3.64%) but not significantly different (p=0.545). The sever-
ity, timing, and duration of AE/SE were heterogeneously reported or 
frequently incomplete, and often indeterminable.
Conclusion: This review hopes to better inform decision-making for 
both patients and clinicians. The impact of follow-up duration and 
cumulative rituximab dosage on AE/SE needs to be further explored, 
and future studies with standardized reporting of AE/SE timing, dura-
tion, and severity grade are strongly warranted.

Figure 1: Pooled prevalence of infections in children with NS follow-
ing rituximab administration

over many years sometimes throughout childhood. Rituximab, an anti-
CD20 antibody has raised hopes of both higher cure rates and decreased 
treatment related morbidity. Randomized trials on the efficacy of early 
rituximab treatment of SDNS/FRNS in children are lacking.
Methods: A multicentre, randomized double blinded study was 
designed for children with SDNS/FRNS to assess the efficacy and safety 
of early treatment with rituximab prior to any traditional immunosup-
pressive therapy. Recruitment has started at 9 major University Hospi-
tals. 60 children will be randomised following remission of NS achieved 
with steroids -30 to rituximab in two weekly infusions of 375mg/m2 and 
30 to placebo. The primary endpoint of the study is the time of survival 
without relapse in the double blinded phase. The secondary endpoints 
are: time to treatment failure, total dose of steroids and correlation of 
relapse with lymphocyte B counts, rituximab levels, presence of anti-
rituximab antibodies and the subjects’ immunofenotype and genotype. 
Urine and blood tests will be collected during screening and at monthly 
control visits for a 12 months observation period. Adverse effects of 
treatment will be monitored over 12 months following infusion of study 
drug and will be registered according to GCP rules.
Results: The project “ERICONS - Early RITUXIMAB in Child-
hood Onset Nephrotic Syndrome", number 2019/ABM/01/00024 has 
received funding from the Medical Research Agency, Poland. The 
study was accepted by regulating agencies and bioethical committees 
in 2020. The first patient was included in December 2021 and recruit-
ment is planned till June 2023.

Nephrotic syndrome

P3-606 - Plasma oxidative stress levels in children with nephrotic 
syndrome and their predictive value for steroid sensitivity

Mengjie  Jiang1, Zhilang  Lin1, Yuxin  Pei1, Lizhi  Chen1, Liping  Rong1, 
Xiaoyun  JiangCorresponding1, Hongjie  Zhuang1, Shuhan Zeng1

1The First Affiliated Hospital- Sun Yat-sen University, Pediatric Neph-
rology and Rheumatology, Guangzhou, China

Background: To examine the plasma oxidative stress levels in children 
with primary nephrotic syndrome (PNS) and whether it can contribute 
any prediction to the sensitivity of steroid therapy.
Methods: 53 children with PNS and 20 age- and gender-matched 
healthy controls were enrolled. Patients were divided into two 
groups: steroid-sensitive (SSNS) group (N=40) and steroid-resistant 
(SRNS) group (N=13), according to the effect of a standard dose ster-
oid therapy for four weeks. The plasma levels of advanced oxidation 
protein products (AOPP), malondialdehyde (MDA), and superoxide 
dismutase (SOD) were tested in controls and patients before and after 
four weeks of steroid therapy.
Results: Compared with the control group, plasma AOPP and MDA lev-
els of patients were significantly higher; SOD levels were significantly 
lower. Compared to SSNS and SRNS groups before steroid therapy, 
plasma AOPP and MDA levels in SRNS were significantly higher, SOD 
levels were significantly lower (P<0.05). Before glucocorticoid treat-
ment, plasma AOPP levels positively correlated with MDA and negatively 
correlated with SOD. What’s more, urine protein positively correlated 
with plasma AOPP levels and negatively correlated with SOD levels. 
AOPP<94.2umol/l, MDA<15.8nmol/l, and SOD>71.9u/ml before steroid 
therapy showed better predictive value for steroid sensitivity.
Conclusions: The  imbalance of oxidative stress  in  children with 
PNS behaves with increasing plasma AOPP and MDA levels and 
decreasing SOD levels. The imbalance is more significant in SRNS 
than SSNS. The levels of oxidative stress in plasma may predict the 
sensitivity of steroid therapy in children with PNS.

Nephrotic syndrome

P3-604 - ERICONS – Early RITUXIMAB in Childhood Onset 
Nephrotic Syndrome – study protocol

Iga Zaluska-Lesniewska1, Aleksandra  Zurowska1, Magdalena Drozyn-
ska-Duklas1, Ilona   Zagozdzon1, Irena  Balasz-Chmielewska1, 
Michal  Maternik1

1Medical University of Gdansk, Department of Pediatrics- Nephrol-
ogy and Hypertension, Gdansk, Poland

Objectives: Treatment protocols for idiopathic nephrotic syndrome 
(INS) are based on steroid therapy and a variety of oral steroid sparing 
immunosuppressive agents for those who follow a protracted steroid 
dependent (SDNS) or frequently relapsing (FRNS) course. Subjects 
with SDNS/FRNS are at risk of frequent hospitalizations and numer-
ous side effects of both steroid and immunosuppressive treatment given 
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Miscellaneous (topic not included elsewhere)

P3-607 - P2X receptor activation mediates complement induced 
injury on endothelial cells

Arlette Bohorquez1, Ortiz-Sandoval Carolina G.1, Daniel  Diatlov1,2, 
Christopher J.  Campbell3, Christoph  Licht1,4

1The Hospital  for Sick Children, Cell Biology Program, Toronto, 
Canada
2University of Toronto, Institute of Medical Science, Toronto, Canada
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4The Hospital for Sick Children, Division of Nephrology, Toronto, 
Canada

Introduction: The complement system is central to innate immunity. 
It consists of over 50 proteins, provides defense against microbes, and 
mediates inflammatory responses. The final step of complement acti-
vation is formation of the membrane attack complex (MAC, C5b-9). 
Complement over-activation is implicated in the pathophysiology of 
numerous diseases, yet the mechanisms underlying host cell damage 
are not fully elucidated.
The P2X receptors, are transmembrane cationic channels gated by 
adenosine triphosphate (ATP) which are present in the plasma mem-
brane (PM) of most excitable and non-excitable cells. Recently, a link 
between complement and P2X receptors has been established, show-
ing that inhibition of P2X activation decreases complement mediated 
cell damage.
Aim: To determine the role of P2X receptors in complement activation 
on endothelial cells.
Methods: Complement was activated on blood outgrowth endothelial 
cells (BOECs) using an established protocol, first sensitizing the cells 
using anti-CD59 antibody followed by treatment with normal human 
serum. Complement activity was assessed by measuring C5b-9 on BOEC 
PM via immunofluorescence. Intracellular Ca2+ levels were measured 
using a fluorescent calcium indicator (Invitrogen). ATP release was 
measured using a commercial ATP luminescence assay (Promega).
Results: Complement activation caused C5b-9 deposition on BOEC´s 
PM, as well as Ca2+ influx and ATP release. Cells treated with P2X 
receptor antagonists, showed a significant decrease in C5b-9 deposition 
compared to untreated controls. In addition, P2X antagonist treatment 
significantly ameliorated Ca2+ influx as well as ATP release.
Conclusion: The finding of reduced C5b-9 deposition on BOECs in the 
presence of P2X receptor antagonists suggests an important functional 
link between the complement system and purinergic system. While 
more research is required to fully elucidate the interactions between 
these critical, ubiquitous biological systems, our results contribute to a 
better understanding of the consequences of complement activation on 
endothelial cells and suggest new therapeutic targets for complement 
associated diseases.

Miscellaneous (topic not included elsewhere)

P3-608 - A Rationale to Replace Age-Based Serum Creatinine 
(SCr) Reference Ranges with Age-Specific Estimated Creatinine 
(ECr) values

Vimal Chadha1, Uttam  Garg2, Stuart  Goldstein3, Uri  Alon1
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Background: Normal SCr concentrations in children increase with 
age because of increasing muscle mass. SCr based GFR estimation 

equations, and a 50% increase in SCr above baseline, are commonly 
used to diagnose chronic kidney disease (CKD) and acute kidney injury 
(AKI), respectively. The SCr value (normal or flagged) is the most 
common initial result encountered by physicians. Currently, most clini-
cal laboratories combine normal SCr reference ranges in up to 5-year 
age group blocks. Such grouping can result in a missed diagnosis of 
1) CKD Stage 2 in a child near the younger end of an age group block 
because of unflagged SCr, or 2) AKI due to unflagged values failing to 
exceed the upper limit of the reference range, unless an electronic alert 
has been incorporated in the EHR system.
It is a common practice by researchers to impute missing SCr values 
from eGFR equations with a presumed GFR of 120 mL/min/1.73m2. 
Our objective was to calculate age specific SCr reference ranges for 
children 2 – 18 years.
Methods: We used CKiD U25 eGFR calculator to calculate ECr for 
children ages 2 - 18 years by using  3rd percentile for height and GFR of 
140 mL/min, and  97th percentile for height and GFR of 90 mL/min for 
lower and upper SCr limits, respectively. Height values for respective 
ages were taken from the CDC charts.
Results: The ECr values (for males) are shown in Table. Based on 
these age specific upper limits of ECr, the diagnosis of CKD stage 2 
will not be missed unless the child’s height is >97th percentile. Simi-
larly, most cases with AKI will be automatically flagged because of 
narrow reference ranges.

Conclusion: We believe that using ECr values will lead to fewer missed 
cases of CKD or AKI in children, irrespective of age.

Miscellaneous (topic not included elsewhere)

P3-609 - Echogenic Urine on Renal Ultrasound in Paediatric 
Patients - Implications for Practice

Emily Evans1, Emily  Mayo2, Pugazh  Kandaswamy1, Jenny  Haslam2

1The  Grange  University  Hospital, Paediatrics, Cwmbran, 
United Kingdom
2The  Grange  University  Hospital, Radiology, Cwmbran, 
United Kingdom

Background: Echogenic debris on ultrasound is not uncommon in pae-
diatric patients and has previously been linked to increased likelihood 
of positive urine culture. Our aim is to clarify the connection between 
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echogenic urine and urinary tract infection within our local population, 
with intention to develop a clear pathway to improve practice.
Methods: We performed a retrospective database search using terms 
“echogenic urine”, “debris” and “specimen”. This identified 74 patients 
under 16 years with echogenic urine on ultrasound between January and 
December 2021. We chose to focus on outpatient scans, as those conducted 
as inpatients were often already known to have infection. Findings were 
correlated with urine microscopy and culture sent around the time of scan-
ning (+/-3 days). We also looked at electronic patient records for details of 
urinary symptoms, antibiotic prescriptions or co-morbidities. Sterile pyuria 
or mixed growth on culture were classed as indeterminate.
Results: 48 (65%) of the scans were conducted on an outpatient basis. 
58% of these patients had a urine sample sent. Of these, 21% were 
positive, 61% negative, and 18% indeterminate. All those with a posi-
tive culture were known to have recurrent UTI’s, a structural renal 
abnormality or co-existing constipation.
Discussion: The significance of echogenic urine remains to be estab-
lished. Not all those presenting had urine sent for culture, which may 
represent differences in practice, misplaced samples, or where par-
ents have not followed through with requests to provide samples. As 
our study was retrospective, clinical details were not always avail-
able which made symptom correlation less reliable. Despite this, no 
untreated patients re-presented to the children’s assessment unit with 
UTI. A larger sample with prospective data collection may allow 
for better clinical correlation, and identification of ways in which to 
improve practice e.g. ensuring timely collection and follow up of urine 
samples, particularly for those with co-morbidities.

Miscellaneous (topic not included elsewhere)

P3-611 - Effects of the COVID-19 Pandemic on Adolescent and 
Caregiver Attitudes Towards Telemedicine Use in Pediatric 
Nephrology
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Background: We compared both adolescent and caregiver attitudes 
towards telemedicine before and during the COVID-19 pandemic as a 
crucial determinant of the changing dynamic of virtual care.
Methods: This qualitative research study analyzed transcribed struc-
tured telephone interviews with both 11–18-year-old pediatric nephrol-
ogy patients and their caregivers, and performed a quantitative analysis 
of patient demographics, disease factors and distance to tertiary center 
vs. telemedicine center. Data were compared to previous published 
results with the same study design before the pandemic.
Results: 14 dyads of adolescents with mean age of 15.2±2.1 years and 
their caregivers were enrolled and had a mean 35±27 of in person visits 
and 4±3 telemedicine visits at the time of interviews. The median distance 
to the center was 184.8 km (range 3.9-1214 km). Six dyads lived >100 km 
away. While the preferred ratio of telemedicine to in-person visits was 2:1 
in caregivers, many emphasized that telemedicine is the safer option right 
now. Interestingly, adolescents preferred more in person visits during the 
pandemic (1:1 ratio) compared to pre-pandemic (2:1 ratio). Qualitative 
analysis: Consultation-specific factors were more valued during in-person 
visits, especially by adolescents. Most themes for Consultation-specific 
factors remained the same before and during the pandemic. However, 

adolescents more often emphasized comfort, communication, and per-
sonal connection for in person visits during the pandemic. Contextual 
factors were valued for telemedicine by adolescents and caregivers. Frus-
tration with the technological aspect of telemedicine and adolescents not 
taking telemedicine seriously, the two main contextual themes pre-pan-
demic, disappeared during the pandemic. No disadvantages for telemedi-
cine in the contextual factors were identified during the pandemic study.
Conclusions: The COVID-19 pandemic is changing the adolescent 
expressed attitudes on the transfer to telemedicine for chronic care. 
Accurately mapping models of care to these attitudes is an essential 
determinant of effective management and longer-term engagement.

Miscellaneous (topic not included elsewhere)

P3-612 - Analysis of sleep in children with primary nocturnal enuresis

Yangjie Gao1, Xiaomei  Liu1, Jia  Wang1, Xueping  Gao1, Ying  Zhao1

1Beijing  Children’s  Hospital-  Capital  Medical  Univer-
sity- National Center for Children’s Health, General Ward Enure-
sis Clinic, Beijing, China

Objective: To explore the correlation between sleep problems and the 
severity of enuresis.
Methods: A total of 675 children aged 5-16 years with primary noctur-
nal enuresis (PNE) who were diagnosed in the enuresis clinic from June 
2020 to August 2021 were selected. The clinical data of the patients’ 
urination and defecation, past medical history, living habits, sleep sta-
tus, disease specific quality of for children with obstructive sleep apnea 
18 items survey(OSA-18) and other clinical data were collected. The 
correlation between the basic situation, sleep status and severity of 
enuresis in children with PNE was analyzed.
Results: A total of 675 children with PNE were included in the study. 
There were 330 cases (48.9%) in the severe group. Among 675 children, 
sleep habits such as being awakened by parents during sleep (79.1%), 
insufficient sleep (35.1%), and drinking and eating before going to bed 
(75.6%) were quite common. The total score of the OAS-18 for children 
in the severe group was higher than that of the mild / moderate group (P < 
0.001), and each scores in the severe group were higher than in the mild/
moderate group (P < 0.05). The total score of the OSA-18 was an influenc-
ing factor for the severity of enuresis in children, and the higher the score 
of the OSA-18, the higher the risk of severe nocturnal enuresis (OR = 
1.019, 95%CI 1.009-1.029, P < 0.001). The OSA-18 total score of 114 
cases (16.9%) were moderate or severe. There was a statistically significant 
difference in the severity of enuresis between the groups(P=0.002).
Conclusions: Sleep problems are quite common in children with PNE. It 
is necessary to pay attention to promote reasonable parenting methods and 
family lifestyles, actively strengthen life behavior training, improve the 
quality of sleep, and assess the risk of sleep disordered breathing timely.
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P3-613 - How to measure glomerular filtration rate in multivisceral 
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The assessment of renal function in patients with non-renal solid 
organ transplantation is complex as several causes of renal injury 
are involved. In addition, children with multivisceral transplantation 
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suffer episodes of hypovolemia, hydroelectrolytic alterations previous 
to transplantation and have reduced body mass, which causes creatinine 
glomerular filtration rate (GFR) may be overestimated.
We described the evolution of GFR by creatinine and cystatin C pre- and 
post-transplantation in patients older than 2 years with a first multivisceral 
transplantation between 2013 and 2021.
18 patients (11 males/ 7 females), mean age 6.23±4.7 years, diagnosed 
with short bowel (4 volvulus, 3 necrotizing enterocolitis, 3 tumor dis-
ease, 3 pseudoobstructions, 2 hirschprung disease, 3 others) and with 
multivisceral transplantation (16 with preservation of spleen).
Table 1 shows the GFR, by cystatin C and creatinine at different 
times of evolution. Only two patients had a decreased GFR prior to 
transplantation, but at final evolution 80% had alteration of GFR.
3/15 had hypertension prior to transplantation, 1 of them with antihyper-
tensive treatment. After, 5/17 had hypertension and all of them required 
pharmacological treatment (1-4 drugs). 11 urine tests were analyzed just 
2 with significant proteinuria pre-transplantation and in 15 analyzed post-
transplantation just 1 had proteinuria. Previous transplantation kidney 
ultrasound was normal in 12 cases (1 microcysts, 2 echogenicity altera-
tion, 2 megacystic bladder and ureterohydronephrosis, and 1 nephro-
megaly). Post-transplantation there were no changes in echography.
77.7% of the children required follow-up care with a pediatric neph-
rologist, 71.5% after transplantation.
Six died during the follow-up period with an mean time after trans-
plantation of 9.8±8.6 months.
The assessment of GFR by creatinine and cystatin C did not predict 
the risk of renal damage in our patients. While we identified other 
markers for the early detection of renal failure, in our environment 
cystatin C is the best marker of renal damage.

are potentially severe glomerular or urological causes that require rapid 
diagnosis and management.
Objective: the purpose of this study is to evaluate: causes, diagnostic 
approach, also the immediate management of patients admitted to the 
pediatric emergency department for gross hematuria.
Methods: This is a retrospective monocentric study. We included 
179 patients who consulted for gross hematuria in the emergency 
room of the hospital between December 2007 and December 2017.
Results: The incidence and main causes of gross hematuria in our series are 
similar to literature data. We found in order of frequency: urinary tract infections 
(51%), glomerulopathy (11%), stones (3%), trauma (3%), haematological (3%), 
congenital urologic condition (1%) and toxic (1%). On the other hand 27% of cases 
remains undiagnosed. It is noted that among the patients weren’t of follow-up a 
considerable number remain undiagnosed. We also observe that the investigations 
of patients in the emergency room was inharmonious, especially in regards to 
performing an abdominal ultrasound which was only performed in half of patients. 
Finally, it is interesting to note that 25% of patients required hospitalization.
Conclusion: Gross hematuria is a symptom that can lead to several renal 
or urological etiologies, although infectious causes dominate, more serious 
causes should not be neglected. In our series we find that the diagnostic 
approach in the emergencies remains heterogeneous and not systema-
tized. Moreover, the lack of follow-up in a large number of patients often 
left without diagnosis requires a systematization of the management in order 
to optimize the quality of management of patients with gross hematuria.
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P3-615 - SARS-CoV-2 infection in children with glomerulopathies 
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Introduction: Coronavirus disease 2019 (COVID-19) is a novel viral 
disease caused by the Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) virus. The course of the disease is mild for most affected 
children with underlying kidney disease, in comparison with adult 
patients. In Uruguay, official data actualized to February 2022 showed 
788.676 confirmed cases; 90.800 of them were children <15 years.
Objectives: The aims were to describe the severity of SARS-CoV-2 
infection in children with primary or secondary glomerulopathies and 
to evaluate the risk of relapses of the underlying disease.
Methods: A retrospective study was performed (from April 1, 2020, to 
February 15, 2022) of children younger than 15 years infected with SAR-
SCoV-2 previously diagnosed with a chronic glomerulopathy. For inclu-
sion, SARS-CoV-2 polymerase chain reaction result had to be positive. 
A questionnaire was sent to all the Pediatric Nephrologists of Uruguay. 
Symptoms, analytical data, previous underlying disease, comorbidities, 
immunosuppressive (IS) treatment, and evolution data were collected.
Results: 22 children were included; 21/22 had a normal glomerular filtration 
rate, one had a stage 2 of chronic kidney disease, 17/22 were on complete remis-
sion. The course of the disease was mild for 18/22 patients; 5 had no symptoms. 
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Context: Gross hematuria is characterized by the presence of a high 
number of red blood cells in the urine visible to the naked eye. It 
remains a relatively frequent reason for consultation in pediatrics. The 
most common causes in children are urinary tract infections but there 
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54% had fever, 50% mild respiratory symptoms, and 27% gastrointestinal symp-
toms. Three patients needed hospitalization, without respiratory support. Two 
patients had Acute Kidney Injury, one of them (with normal previous kidney 
function), required dialysis. Three patients had a relapse of nephrotic syndrome, 
and 3 presented non nephrotic proteinuria with good response to steroids. Only 
3 patients had received 2 doses of COVID-19 vaccination.
Conclusions: Children with chronic glomerulopathies and immuno-
suppression are not at higher risk of severe SARS-CoV-2 infection.
Relapses of underlying disease and AKI are possible complications. 
Given that there are asymptomatic children, the real number of patients 
is probably much higher.

Methods: A cross-sectional web-based survey was administered to pedi-
atric nephrology fellows and attendings through professional group list-
servs in summer 2021. The survey was adapted from the Provider Survey 
about Palliative Care for Children with Heart Disease and pretested by PC 
physicians and pediatric nephrologists; queries included institutional and 
personal PC experience, training and education, and physician confidence 
in PC delivery. Data were summarized descriptively. Chi-squared tests 
were used to assess differences in responses of fellows and attendings.
Results: 32 pediatric nephrology fellows and 65 attending nephrologists 
responded. Both fellows and attendings noted challenges addressing physi-
cal and psychosocial symptoms of children with CKD, and most desired to 
receive additional training in these domains. Fellows and attendings simi-
larly lacked confidence addressing pain; only 24% and 37% of attendings 
and fellows, respectively, felt confident managing pain. Likewise, only 28% 
and 24% of attendings and fellows, respectively, felt confident addressing 
the psychological distress of a child with CKD. Significant differences 
were seen, however, with challenging communication delivery. 81% of 
attendings and 31% of fellows indicated that they felt confident discussing 
goals of care of the family of a child with CKD (p<0.01).
Conclusion: While confidence in challenging communication delivery 
among pediatric nephrologists may improve over time, confidence in 
addressing physical and psychosocial symptoms remains low. Pediat-
ric nephrology fellows and attendings indicate a need and desire for 
additional primary PC training.
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Background: TPE is widely used in kidney diseases. American Society 
for Apheresis (ASFA) provides clinical guidelines in adults; however, 
little has been described in children. We aimed to study indications, 
complications & outcomes of TPE in various pediatric kidney diseases.
Subjects & methods:  A retrospective review of pediatric cases 
received TPE for kidney diseases over 8 years duration.
Results: A total of 1979 TPE sessions were performed on 118 patients 
(55.1% males & 44.91% females) with age of 7.6 ±4.4 years. As per 
ASFA guidelines 77.1% & 22.9% of cases were categories I & III & 
0.85%, 52.54% & 46.61% of patients were grades 1A, 1B & 2C respec-
tively. Indications for TPE included aHUS (45.7%), active antibody 
mediated rejection (34.7%), DSA desensitization (17.7%), FSGS post 
transplantation (16.1%), ANCA (+ve)-RPGN (0.8%) & HSP- RPGN 
(0.8%) of the cases. Centrifugation technique with citrate as antico-
agulant & membrane separation technique with heparin were used in 
93.2% & 6.8% of the sessions respectively. In all sessions, Albumin & 
fresh frozen plasma were used together as a replacement therapy. Com-
plications were reported in 9 patients (7.6%), included non-manifest 
hypocalcemia, hypotension & hypokalemia, clotted extracorporeal 
circuit & filter rupture in 2.5%, 1.7%, 0.8%, 1.7% & 0.8% of cases 
respectively. Response to TPE was complete in 71.2%, partial in 20.3% 
& no response in 8.5% of patients. We found statistical evidence of 
significant strong association between patients’ age & RRT need with 
disease outcome (p= 0.003 & 0.001 respectively), with highest com-
plete recovery among age group of 5-10 years (90%) & among group 
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Background: Integration of palliative care (PC) into routine nephrol-
ogy practice offers the opportunity to promote flourishing and lessen 
burdens experienced by children with chronic kidney disease (CKD) 
and their families. Adult nephrologists report feeling unprepared to 
deliver PC. The analogous perspective of pediatric nephrologists and 
how it may evolve over time is unknown. We sought to compare pedi-
atric nephrology fellows and attendings’ experiences, knowledge, and 
confidence in providing primary PC.
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of patients who didn’t need kidney replacement therapy (77%). We had 
1 TPE related death (0.8%) due to clotted circuit.
Conclusions: TPE is a relatively well-tolerated useful primary & 
adjunct therapy in children with renal diseases, where benefits must 
be balanced with risks.
Keywords: ASFA, Outcomes, RRT, TPE

(prospective), and retrospective samples from CountOnMe home test-
ing, where available. Two large paediatric centres contributed samples. 
Antibodies were detected against spike and nucleocapsid antigens using 
a custom ELISA. Age-matched negative controls were used to define 
the threshold for positivity.
Results: In total, 520 sera from 152 patients (17 peritoneal dialysis, 
18 haemodialysis, 117 transplantation) were analysed cross-section-
ally by month [Figure1]. No SARS-CoV-2 antibodies were detected in 
2020 when lockdown and enhanced social distancing measures were 
in place. Thereafter, the proportion of positive samples increased to 
a peak of 32% (12/37) in August 2021. Antibodies were preceded by 
laboratory-confirmed Covid-19 infection in 7/32 (22%) patients and 
known COVID vaccine administration (from February 2021) in 9/32 
(28%). Median antibody levels were 0.8 units (IQR 0.5-1.4). Three 
patients had positive PCR without detectable antibodies. Antibodies 
were detected in all patients who had the first vaccine dose, though 
in 6/9 patients, antibody levels were low (<1). Antibody levels were 
comparable across patient ages and mode of RRT.
Summary: The seroprevalence due to SARS-CoV-2 infection was 
low though we could rule out patients who had COVID-19 without 
detectable antibodies. Conversely, antibody testing revealed additional 
cases without known symptomatic infection. Antibody responses to the 
COVID vaccine warrant further investigation.
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Introduction: COVID-19 was officially declared a pandemic by the 
WHO on 11 March 2020 as the novel SARS-CoV-2 virus rapidly 
spread globally. We established the ISpy study to investigate the sero-
prevalence of SARS-CoV-2 in paediatric patients on renal replacement 
therapy (RRT) in the United Kingdom.
Methods: Samples were obtained opportunistically using excess 
sera from patients during outpatient visits or haemodialysis sessions 

Figure1: Antibody responses to Sars-CoV-2, tested monthly (cross-sec-
tional). Nott’m: Nottingham University Hospital, Glasgow: Royal Hos-
pital for Children, Glasgow
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Although accounting for only 4% to 7% of all Wilms tumours (WT), bilateral 
Wilms tumours (BWT) pose a special challenge in management because 
of the conflicting goals of removing the tumour completely for cure while 
preserving as much renal tissue as possible for a favourable renal outcome.
We undertook this study in 15 children (10 girls,5 boys) who underwent surgery 
for BWT over a 4-year period. The median age at diagnosis was 22.2 months 
(9 to 52 months). 13 had synchronous and 2 had metachronous tumours. 7 
underwent radical nephrectomy on one side with nephron sparing surgery 
(NSS) on the other, 6 had NSS on both kidneys, 1 had bilateral nephrectomy. 
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Preoperatively, 1 patient had 2 episodes of acute kidney injury, first due to con-
trast administration requiring haemodialysis and second due to ureteric obstruc-
tion that resolved with conservative management. 1 expired due to haemor-
rhagic tumour rupture before nephrectomy. Baseline creatinine was normal in 
others; 9 were hypertensive.
Post operatively, 13/14 showed rising creatinine within 72 hours, with 
more than 3-fold higher than baseline in 6 (40%), 2.0-2.9 times higher 
in 5 (33%), 1.5-1.9 times higher in 1(6%), 1 was anephric. All had 
hypoalbuminemia, 8 (53%) with 20-50% drop from preoperative val-
ues. Of these, 4(50%) had persistent drain fluid leak (1 urinary leak), 
lasting more than a week post-surgery.
At discharge, estimated GFR was greater than 90 ml/min/1.73m 2 in 
8(61%), between 60-89 ml/min/1.73m 2 in 5(38%) and anuria in 1 on 
maintenance HD. 13 were hypertensive, controlled on medications. 
13(87%) survived. 2 died, one due to pre-operative haemorrhagic 
tumour rupture and another on maintenance HD in another city.
With multidisciplinary care in dedicated centres, BWT has a good 
short-term outcome with 87% survival and only 1 requiring long term 
dialysis. However, long term outcome needs a close watch.
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Background: The International Pediatric Nephrology Association 
(IPNA) fosters the international exchange of knowledge without bar-
riers. Aligned with this goal, the IPNA social media (SoMe) sub-com-
mittee initiated a free, quarterly Pediatric Nephrology journal club 
(#IPNAJC) in July 2021, modeled after #NephJC, a well-regarded 
Nephrology journal club on Twitter.
Aim: To describe the anatomy of #IPNAJC.
Methods/Results:  The SoMe sub-committee selects one or two 
recently published articles highly relevant to the pediatric nephrology 
field. The team prepares a summary and a few corresponding visual 
abstracts, which are published on the IPNAJC website (https://theipna.
org/journalclub/) and distributed to IPNA members via email and on 
Twitter a few days prior to #IPNAJC.
Two separate live, one-hour discussions are scheduled to coincide 
with times that are maximally convenient across major interna-
tional time zones. The team creates a chat script to organize and 

guide the discussion and posts content from the official Twitter 
account, @IPNAJC, using the hashtag #IPNAJC. Participants can 
join the discussion by searching for #IPNAJC. An infographic 
(Figure 1a) and a video (pinned to the @IPNAJC account) to edu-
cate new participants and a code of conduct infographic (Fig-
ure 1b) to promote camaraderie and professionalism, are distrib-
uted before and during the chat.

Figure 1a                                       Figure 1b               

To enrich the conversation, the article’s authors and relevant con-
tent experts are invited to participate. In addition, #IPNAJC dis-
tributes free open access medical education (FOAMed) materials, 
including visual abstracts, online poll questions, and a synchronous 
online chat in Spanish. After the event, the discussion is curated 
in the “#IPNAJC wrap-up” and emailed to IPNA members 1-2 
weeks later.
Conclusions: #IPNAJC is a FOAMed tool that offers a bilingual forum 
for international discussion and critical review of relevant literature in 
pediatric nephrology. Future plans include exploring other platforms 
to hold #IPNAJC, engaging a wider audience and offering discussion 
in more languages.

Miscellaneous (topic not included elsewhere)

P3-622 - Heterogenous antibody and T-cell responses to SARS-
CoV-2 mRNA vaccines among immunocompromised young people 
with kidney disease

Liangjian  Lu1, Chang Yien   Chan1,2, Pauline PL Chan-Ng1,2, 
Mya  Than2, Pamela SY  Tan1, Lee Kean  Lim1, Sharon  Teo1, Perry 
YW  Lau1, Kar Hui  Ng1,2, Elizabeth Y  Ang1, S Venkatesh  Karthik1, 
Marion M  Aw1,2, Paul A  Tambyah3,4, Hui Kim  Yap1,2, Bee Wah  Lee2

1National  University  Health  System, Department  of  Paediat-
rics- Khoo Teck Puat- National University Children’s Medical Institute, 
Singapore, Singapore
2National  University  of  Singapore, Department  of  Paediat-
rics- Yong Loo Lin School of Medicine, Singapore, Singapore
3National University Health System, Division of Infectious Diseases, 
Singapore, Singapore
4National  University  of  Singapore, Department  of  Medi-
cine- Yong Loo Lin School of Medicine, Singapore, Singapore

Introduction: This study aimed to evaluate the humoral and cellular 
responses to SARS-CoV-2 mRNA vaccines in immunocompromised young 
people with kidney disease as their response is largely uncharacterized and 
vaccination recommendations have been extrapolated from adult practice.
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Methods: Immunocompromised patients (on corticosteroids, anti-
metabolites, calcineurin inhibitors, or with end-stage kidney disease) 
between 12-25 years old with kidney transplant, kidney failure, idi-
opathic nephrotic syndrome, IgA nephropathy/vasculitis, or systemic 
lupus erythematosus, were prospectively recruited with controls. 
Antibodies and T-cell responses (via interferon-gamma release 
assay) against the SARS-CoV-2 spike protein were quantified after 
2 standard doses of SARS-CoV-2 mRNA vaccines.
Results: 54 immunocompromised patients and 20 controls were 
recruited. 32 (59%) patients had anti-spike protein titers >250U/ml, 
compared to 20 (100%) controls (p=0.0003). Patients had reduced pan 
T-cell [-0.14±0.11 vs 0.24±0.09 logIU/ml, p=0.044] and CD4+ T-cell 
responses [-0.55±0.15 vs -0.003±0.09 logIU/ml, p=0.038] to spike 
protein compared to controls. There were differences in the propor-
tion of antibody (p=0.014) and CD4+ T-cell responders (p=0.002) 
between disease categories (Table 1). On multivariable analysis, cor-
ticosteroids were associated with reduced humoral [OR=0.064 (95% 
CI:0.008-0.533), p=0.01] and to a lesser extent cellular responses, 
while calcineurin inhibitors were associated with reduced pan T-cell 
[-0.563 (95% CI: -1.106- -0.021) logIU/ml, p=0.042] and CD4+ 
T-cell responses [-0.903 (95% CI: -1.653-0.153) logIU/ml, p=0.019]. 
Interestingly, even after adjusting for immunosuppression through 
stratified analysis of patients on anti-metabolite monotherapy (n=28), 
there remained differences in pan T-cell (p=0.042) and CD4+ T-cells 
(p=0.045) responses between disease categories.
Conclusions: Immunocompromised young people with kidney disease 
display attenuated responses to vaccination but there are significant dif-
ferences between disease subgroups. This is partially due to differing 
immunosuppressant use, but is likely contributed by immune dysregu-
lation inherent in these conditions. Patients with certain immune-medi-
ated kidney diseases not on immunosuppression, e.g. IgA nephropathy, 
may benefit from a third primary mRNA vaccine dose.

vaccine regimen in this population against Omicron BA.1, which is 
causing the current global pandemic.
Methods: A prospective longitudinal study was performed in 20 
COVID-19 naïve adolescent patients (12-18 years) with kidney dis-
eases. Patients received 2 or 3 doses of BNT162b2 COVID-19 vac-
cine administered at 0 weeks, 3 weeks, and 7-33 weeks. We evalu-
ated the levels of Omicron BA.1 neutralizing antibodies by surrogate 
virus neutralization test after the second and third doses. Adverse 
reactions and events were documented.
Results: A total of 20 patients [M:F 9:11; age 12-18 years (median 
16)] were included. Six patients were on dialysis, 6 patients received 
a kidney transplant and 8 patients had glomerulonephritis and were 
on immunosuppressive agents. Compared with healthy age-matched 
controls, fewer tested patients demonstrated a positive Omicron-neu-
tralizing antibody response after the second dose of vaccine (21% vs 
83%, p<0.0001). However, there was a significant increase in the Omi-
cron-neutralizing antibody seropositivity after the third vaccine (79% 
vs 21%, p=0.002). Most non-responders after 3 doses were on immu-
nosuppressants post-transplant. Adverse reactions were mostly mild.
Conclusion: Our results show that antibody response to Omicron 
BA.1 in uninfected adolescents with kidney diseases is lower than 
healthy adolescents. Antibody response is demonstrated with three 
doses of vaccines in most patients with mild adverse reactions. A 
three-dose COVID-19 vaccine regimen should be considered in this 
patient population to ensure robust antibody response to prevent 
morbidity and mortality from COVID. Post-immunization T cell 
responses and the potential need of a fourth dose of COVID-19 vac-
cine are being evaluated.
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Background and aim: The entrustable professional activity (EPA) is 
a construct that allows faculty to assess development of trainees and 
practitioners and also make competency-based decisions on level of 
supervision required by trainees. In the US, the American Board of 
Pediatrics spearheaded development of discipline-specific and general 
EPAs. 4 pediatric nephrology (PN) specific EPA and 7 general pediatric 
subspecialty EPAs are now available for use. To better understand their 
potential use, we asked US PN training program directors to define 
what levels of PN specific EPAs they would require for graduation from 
fellowship and to practice independently.
Method: 4 PN specific EPAs [Care of children with 1) acute and 2) 
chronic kidney disorders; 3) ESKD/transplant and 4) nephrology pro-
cedures] were presented and 44 of the 46 program directors in the US 
responded to a Subspecialty Pediatric Investigators Network survey 
asking their minimum levels of each EPA expected to achieve by gradu-
ation, expected for independent practice and to require for graduation.

Miscellaneous (topic not included elsewhere)

P3-623 - Neutralizing antibodies after 3 doses of mRNA COVID-19 
vaccine in adolescents with kidney disease

Alison Ma1, Daniel  Leung2, Eugene Yu-Hin Chan  11, Stella  Chim3, 
Samuel  Cheng4, Tsz Wai  Ho1, Wai-ming  Lai1, Pak-chiu  Tong1, Sze-wa 
 Wong1, Matthew Hon-Lam  Lee3, Wilfred Hing-Sang  Wong2, Sau Man 
 Chan2, Jaime Rosa  Duque2, Joseph Sriyal Malik  Peiris4, yu-lung  Lau2
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lic Health- Li Ka Shing Faculty of Medicine, Hong Kong, Hong Kong

Background: The immunogenicity of a two-dose mRNA COVID-19 
vaccine regimen is suboptimal in adolescent with kidney diseases. We 
examine the immunogenicity and safety of a three-dose COVID-19 
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Results: Median values for all 4 EPAs expected to achieve by gradua-
tion and expected for independent practice was level 4; there was more 
variation in the minimum EPA levels PDs would require for graduation.

a few cases where EM (Electron Microscopy) and genetic evaluation 
helped to elucidate the pathology.

Miscellaneous (topic not included elsewhere)

P3-626 - Downstream signaling of Angiotensin II type 1 receptors 
responsible for mammalian nephrogenesis

Daisuke  Matsuoka1, Hiroyuki   Kawagishi2,  Naoko   Ito3, 
Yoji  Nagashima3, Yozo  Nakazawa1, Mitsuhiko  Yamada2
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Matsumoto, Japan
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lar Pharmacology, Matsumoto, Japan
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Angiotensin II (AngII) is important in mammalian early postnatal kid-
ney development. The downstream signaling pathway of the AngII 
type1 receptor originates from G proteins and β-arrestins. However, the 
specific role of each pathway in nephrogenesis is not known.
Ang II receptor blocker (ARB) inhibits both the pathways and 
β-arrestin bias agonist (BBA) inhibits the G protein but activates the 
β-arrestin pathway. We investigated how the two pathways affect renal 
development in juvenile mice.
Wild-type BALB c mice subcutaneously received ARB, candesartan (3 
mg/kg/day), the BBA, TRV027 (3 mg/kg/day), or saline daily from the 
postnatal day 1 (P1) to P15. Then, their blood and kidneys were col-
lected after their euthanasia for analysis of renal function and plasma 
electrolyte concentrations and renal histology with periodic acid Schiff 
staining, respectively.
The survival rates at P15 were 67, 100, and 100% in ARB, BBA, and 
saline groups, respectively. Blood tests showed significant renal dys-
function in the ARB group, with significantly elevated concentrations 
of potassium and inorganic phosphorus. Renal pathology showed a 
decreased in the glomerular number, cortical thinning, thickened vas-
cular wall mainly in interlobular arteries, and disorganized cell arrange-
ment of vascular smooth muscles. However, these abnormalities were 
not observed in BBA or saline groups.
These observations indicate that β-arrestin pathway that is differentially 
regulated by ARB and BBA is responsible for the postrenal kidney 
development.

Miscellaneous (topic not included elsewhere)

P3-627 - Renal Function status in children with Acute Lymphoblas-
tic Leukemia at diagnosis and after 3 months at end of induction.

Meghna Meghna1, Amitabh  Singh1, Shobha Sharma  MD1, Anita  rani2, 
Rani  Gera1

1VMMC and Safdarjung Hospital, Pediatrics, New delhi, India
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Background: Acute Lymphoblastic Leukemia(ALL) is the commonest 
malignancy of childhood, accounting for 30% of all paediatric cancer. 
Kidney is the most common extra-reticular and extra-hematopoietic 
organ invaded by leukemia. It can occur by leukemic infiltration, meta-
bolic abnormalities caused by chemotherapy, nephrotoxic medications, 
and sepsis. Derangement of renal function may occur in form of elec-
trolyte imbalance, alteration in serum, urinary and imaging parameters. 
Besides very few studies currently available, much less is known about 
follow-up renal function status in these children.
Aims & Objectives: To determine renal function status in children of Acute 
lymphoblastic Leukemia at diagnosis and after remission at 3 months and 
correlating renal functions with staging and treatment of leukemia.

Conclusion: The ABP Pediatric Nephrology EPAs can be a useful con-
struct for assessing entrustment, competence and readiness for independ-
ent practice for PN trainees throughout the international community.

Miscellaneous (topic not included elsewhere)

P3-625 - Spectrum of renal histopathology in a tertiary care center 
over 15 years

Manoj G. Matnani1, Ankita  Malpani2, Sunil  Deshpande3
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3Asian Pediatric Nephrology Association, Consultant Renal Histo-
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Aim: to study the various renal histopathological lesions associated 
with kidney disease in children aged 0 to 18 years at a tertiary care 
center.
Method: Retrospective data collection of renal histopathology reports 
spanning over last 15 years (from January 2007 to January 2022) was 
done at Jehangir Hospital and Research Centre, Pune, India
Results: Total of 162 biopsies, 73 were biopsied for nephrotic syn-
drome (either for steroid resistance or before starting calcineurin 
inhibitors) of which,
MCD accounted for 40/73 (61%),
MCD (Minimal change disease only)-13/73,
MCD with mild mesangial hypercellularity-31/73,
FSGS (Focal Segmental Glomerulosclerosis)-24/73 (32%) and
Congenital NS (CNS) – 5/73 (7%).
The rest 83/162 showed the following glomerular lesions -
IgA Nephropathy – 23
Crescentic GN – 11
IRGN (Infection related GN) – 8
Lupus Nephritis - 9
MN (Membranous Nephropathy) – 4
Acute tubulo-interstitial nephritis – 6
HUS (Hemolytic Uremic Syndrome) – 5
ATN (Acute Tubular Necrosis) – 4
Chronic GN – 3
IgAV(IgA Vasculitis) nephritis – 3
C3 Glomerulopathy – 3 [2 – C3 GN, 1 – DDD (Dense Deposit Disease)]
Alports’ syndrome – 1 (confirmed by EM and genetics), histologically 
showing FSGS
AAV (ANCA Associated Vasculitis) - 2
GWP (Granulomatosis with Polyangiitis) i.e Wegener’s granulomatosis - 1
Out of 6 transplant biopsies – 2 showed evidence of tacrolimus toxic-
ity, 1 showed severe ABMR (Antibody mediated rejection) with glo-
merulitis, tubulitis, vasculitis and a positive C4d staining and 3 showed 
nonspecific tubular damage (ATN).
Conclusion: Renal histopathology - light microscopy and immunofluo-
rescence both could suffice in establishing a definitive diagnosis, except 
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Method: Prospective cohort study in sixty children newly diagnosed 
with ALL. Staging and risk stratification was done in all children and 
standard management protocol followed. Renal function tests(Complete 
haemogram, peripheral smear, blood urea, Serum creatinine, Serum 
sodium, Serum potassium, Serum calcium, Serum phosphate, Serum 
ALP, Serum uric acid, Venous blood gas, Urine R/M including spe-
cific gravity, spot urine calcium/creatinine ratio, FENa(fractional excre-
tion of sodium), Ultrasound KUB with doppler were done at start and 
repeated after 3 months of diagnosis (end of induction therapy).
Results: Out of 71 children enrolled, finally 60 patients completed the 
study. Majority of participants 78.3%(47) were B-Cell ALL and 21.7%(13) 
of the participants were T-Cell ALL. Maximum number of study subjects 
85.0%(51) of were of High Risk disease. On comparing serum Biochemi-
cal and Urinary parameters ( n= 60 ) at baseline and 3 months there was 
statistically significant difference in serum potassium (p=0.001), serum 
phosphate (p <0.001), Serum Uric acid (p= 0.018), urine creatinine (p= 
0.005), spot calcium to creatinine ratio ( p< 0.001) and FENa.
Conclusion: Renal functions are affected significantly in children with 
ALL and need careful monitoring.

Miscellaneous (topic not included elsewhere)

P3-628 - Entrustable professional activities to pediatric nephrolo-
gist trainees
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Introduction: Entrustable Professional Activities (EPAs) provide a 
framework to make judgments of trainees’ abilities in postgraduate 
medical education. Pediatric nephrology residents need continued 
development of clinical and nonclinical skills, underscoring a need for 
continued assessment and mentoring. Our objective was to develop 
reliable professional activities for pediatric nephrology residents at 
the Pediatric Nephrology Unit of the Santa Casa de Belo Horizonte 
Hospital, in Belo Horizonte, MG, Brazil.
Methods: The content of these EPAs was developed by the hospital’s 
pediatric nephrologists and adult nephrologists, based on current litera-
ture and the knowledge required of pediatric nephrologists in clinical 
practice, and categorized this knowledge into content domains and 
subdomains. Competency domains included: communication, collabo-
ration, leadership, social responsibility, continuing education, profes-
sionalism, and technical excellence. The supervisory scale for EPAs 
would be: 1) Reliable to observe only; 2) Reliable to perform with 
direct supervision and training; 3) Reliable to perform with indirect 
supervision for most simple cases and some complex cases; 4) Reliable 
to perform with indirect supervision, but may require discussion for 
some complex cases; and 5) Reliable to perform unattended.
Results: The EPAs defined were: 1) Clinical care of pediatric patients 
with chronic kidney disease on hemodialysis; 2) Clinical care of pediatric 
patients with chronic kidney disease on peritoneal dialysis; 3) Clinical 
care of hypertensive pediatric patients or patients with non-dialysis kid-
ney disease; 4) Clinical care of the pediatric patient with prenatal renal 
anomalies; 5) Nephrological care for critically ill pediatric patients; 6) 
Clinical consultation in pediatric nephrology; 7) General approach to the 
pediatric kidney transplant process; 8) Health education; 9) Transition 
from the pediatric patient with kidney disease to the adult nephrologist.
Conclusion: We do believe that EPAs are the path to proper and reli-
able certification of all actions by pediatric nephrology residents, as 
well as to the development of their education in pediatric nephrology.

Miscellaneous (topic not included elsewhere)

P3-629 - Henoch-Schönlein Purpura (HSP) – What can we learn 
from Biomedical and Clinical Anatomy Practice on this Multidis-
ciplinary Disease?
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Background: Henoch-Schönlein Purpura (HSP) is the most common 
vasculitis in children, characterized by triad of symptoms: 1) palpable 
purpura without thrombocytopenia, 2) abdominal pain, and 3) arthritis. 
Renal involvement also often occurs in children with HSP. HSP is the 
most common vasculitis in children, occurring in 8 to 20.4 per 100,000 
children per year.
Epidemiology: HSP usually occurs in children aged between 2-10 
years, with 50% of all cases occurred in children aged <5 years, 
mostly in children aged 4-6 years and occurs more frequently in male. 
Although it is generally a self-limiting condition, HSP can cause renal 
manifestations with various incidences. The guidelines and treatment 
for managing care in HSP patients ranges between centres.
Aims: 1) To provide practical understanding of Henoch-Schonlein Pur-
pura (HSP), 2) Highlight the importance of multidisciplinary laboratory 
practice for patients with HSP, and 3) Highlight what laboratory prac-
tices could be enhanced to support the development of HSP guidelines.
Practice: HSP is a multi-specialty disease wherein a patient’s care 
plan will have laboratory involvement from a variety of disciplines. 
Laboratory investigations suggest that HSP is not a self-limited disease.
Research Stance: A retrospective study of 141 patients with HSP, 
demonstrated that abdominal pain was not related to HSP Nephritis 
(HSPN). However, 45% of the patients were complicated with obesity 
and 29.8% of them had a long disease course. Multidisciplinary labora-
tory perspectives are paramount in disease follow-up.
Discussion: Future biomedical/ laboratory practices can help tighter 
clinical decision-making in the care of young people with HSP. More 
case and longitudinal studies would be helpful to understand whether 
patients would benefit different care plan options.
Conclusion: Certainly, well-designed, and conventionally reported stud-
ies in histology, microbiology and haematology laboratory collaborations 
are important to identify HSP disease development and progression.
Keywords: Henoch-Schönlein Purpura (HSP), Haematology, Anatomy, 
Histology, Microbiology, Renal
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P3-630 - Initial kidney damage in a child with acute lymphoblastic 
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Introduction: Kidney damage in leukemia, a more common lympho-
blastic origin that occurs in children in 80% compared with adults, 
develops as a result, of leukemic infiltration of the renal parenchyma, 
and metabolic personal disorders - increased levels of uric acid, 
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calcium and lysozyme in the urine. In case of leukemic infiltration, 
it is characterized by bilateral kidney damage. Lymphoma of kidney 
origin is extremely rare, occurs in such patients.
Case: A 3 year-old girl was admitted to our hospital with complaints 
of fever, weakness, shortness of breath and tachycardia. Body weight 
decreased for 3 kg per month. At the time of examination, the patient 
was lethargic, with temperature 37.2, BP 90/60mm/Hg, SpO2 89%, 
an increase in submandibular, cervical and inguinal lymph nodes. 
Pronounced hepatosplenomegaly, nephromegaly determined by pal-
pation. Initial laboratory test data: Hemoglobin 61 g/l, leukocytes 
7.8 10*9u/L, neutrophils 2%, platelets 234 10*3/uL. Creatinine 
45.1mkmol/l, Urea 2.9mmol/l, LDH 616 U/L, Potassium 5.02mmol/l. 
Kidney ultrasound data: right - 102-50mm, cortical thickness 6.0-
9.0 mm, left - 100-54cm, cortical thickness 7.0-11.0mm, enlarged, 
hyper-echoic structure. Urinalysis were as follows: urine occult blood 
(-), urine protein (-), urine RBC 0-2/ HPF. PET scan revealed lym-
phoproliferative process. The patient underwent bone marrow biopsy 
and the result showed acute lymphoblastic leukemia, B-II variant with 
CD13 co-expression. She was transferred to hemato-oncology depart-
ment, and started standard chemotherapy. Her kidney function was 
recovered.
Conclusion: This case shows kidney damage with impaired function at 
the beginning of the lymphoproliferative process, which greatly com-
plicates the timely diagnosis of a malignant disease. Our clinical case 
warns of the importance of differential diagnosis of renal pathology 
with various other diseases that may be primary, including lymphopro-
liferative processes. For differential diagnosis, PET and bone marrow 
puncture may be necessary, especially if there are changes in indirect 
indicators of oncological diseases.

Miscellaneous (topic not included elsewhere)

P3-631 - Febrile urinary tract infections in children in Luxem-
bourg: evolution over time of bacterial ecology and antibiotic 
resistance
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Background: Febrile urinary tract infections (UTI) are common in 
children. Management of febrile UTI should take into account morbid-
ity, but also health costs and antibiotic resistance. Here we aimed at 
analyzing the evolution over time of bacterial ecology and antibiotic 
resistance in pediatric febrile UTI in Luxembourg, a country particu-
larly representative of the European population.
Methods: We performed a retrospective study of medical and labo-
ratory files of 465 pediatric patients who presented 519 confirmed 
episodes of febrile UTI, treated in 2014-2015 and 2019-2020 at the 
National Pediatric Reference Hospital of Luxembourg.
Inclusion criteria were based on age (1 month to 17 years), clinical 
symptoms (temperature above 38.5°C or below 36.0°C, icterus and/
or vomiting in newborns), and lab results (urine leucocytes above 10/
mm3, bacterial CFU above 1000, 10 000, or 50 000 per ml according 
to urine collection means, respectively sus-pubic catheter, urinary cath-
eter or mid-stream). Exclusion criteria were patients lost to follow-up, 
incomplete documentation, or recent bacterial infection.
Results: Patients’ demographic and clinical characteristics are shown 
in Figure 1A, and were comparable over time.

The most frequent pathogen found on urine cultures was E. coli (94.9% 
in 2014-2015, 88.2% in 2019-2020). The distribution of other patho-
gens is shown in Figure 1B. The number of febrile UTI caused by K. 
pneumoniae significantly increased over time.
Prevalence of antibiotic resistance for commonly prescribed antibiotics 
for E. coli is described in Figure 1C. Resistance to amoxicillin – clavu-
lanic acid significantly increased over time.
Prevalence of extended-spectrum β-lactamase-producing  E. 
coli (ESBL) was 5.3% in 2014-2015 versus 2.7% in 2019-2020.
Conclusion: A major increase in amoxicillin – clavulanic acid resist-
ance of E. coli was observed over the past 6 years. Prevalence of ESBL 
remains low; no cases of carbapenem resistant E. coli were detected. 
These results emphasize that antibiotic resistance remains a major issue 
in pediatric UTI.
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P3-632 - Contribution of renal ultrasound to the diagnosis and 
prognosis of febrile urinary tract infections in children
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Background: The contribution of renal ultrasound (RUS) during 
febrile urinary tract infections (UTI) remains debatable, in particular 
in non-complicated E. coli infections, or during a first episode of UTI. 
Here we aimed at analyzing the impact of RUS on diagnosis and prog-
nosis in pediatric febrile UTI in Luxembourg, a country particularly 
representative of the European population.
Methods: We performed a retrospective study of medical and labo-
ratory files of 465 pediatric patients who presented 519 confirmed 
episodes of febrile UTI, treated in 2014-2015 and 2019-2020 at the 
National Pediatric Reference Hospital of Luxembourg.
Control patients were also included; they presented a non-recurrent 
febrile episode with negative urine cultures.
Results: Patients’ demographic and clinical characteristics were com-
parable between groups.
The performance metrics of pyelitis, nephritis and perinephric fat infil-
tration are shown in Table 1.

Olivier  Niel1, Charlotte   Brognion2, Claire   Sommelette2, 
Pierre  Francois2, Armand  Biver2, Isabel de la Fuente  Garcia3
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Luxembourg, Luxembourg

Background: Febrile urinary tract infections (UTI) are common in 
children. Timely diagnosis of pediatric febrile UTI is necessary to 
reduce infectious morbidity as well as antibiotic resistance and health 
costs.
However, confirmed UTI diagnosis requires validated urine cultures, 
which can take up to 3 days. Here we propose to use artificial intel-
ligence to predict the risk of UTI in febrile children, using parameters 
available within the first hours of medical care.
Methods: We performed a retrospective study of medical and labora-
tory files of 61 pediatric patients with a suspected diagnosis of UTI, 
treated between 2014 and 2020 at the National Pediatric Reference 
Hospital of Luxembourg. Based on the results of urine cultures, 
patients were allocated to the UTI or control group. All patients were 
then randomly split into training and testing batches, used by a Random 
Forest algorithm to predict the individual risk of UTI, using clinical 
(age, sex), blood (CRP, white blood cell and neutrophil counts) and 
urine (red and white blood cell counts) parameters.
Results: Patients’ demographic and clinical characteristics were com-
parable between groups. In particular, sex ratios were not significantly 
different between UTI and control patients.
Random Forest algorithm mean performance metrics were: accuracy 
76.67% [63.96-86.62%], sensitivity 83.33% [68.64-93.03%], specific-
ity 61.11% [35.75-82.70%]. Given a prevalence of UTI of 70%, positive 
predictive value was 83.33% [73.39-90.06%], negative predictive value 
61.11% [42.11-77.24%]; mean AUC-ROC was 0.90 as shown in Figure 1.

Renal abscesses were described in 3 patients with UTI (0.58%), 
accounting for 16.7% of infectious complications in UTI patients.
RUS performed during febrile UTI were compatible with vesicoureteral 
reflux (VUR) in 17.2% of the cases, leading to the execution of 80 void-
ing cystourethrogram (VCUG). VCUG confirmed VUR in 46.25% of 
the cases (VUR grade 1: 8.75%, VUR grade 2: 7.5%, VUR grade 3: 
15%, VUR grade 4: 12.5%, VUR grade 5: 2.5%).
Conclusion: RUS is routinely performed during febrile UTI in pediat-
ric patients. However, its contribution to UTI diagnosis was limited by 
poor performance metrics in our cohort. In terms of prognosis, RUS 
results evocative of congenital abnormalities of the kidney and urinary 
tract (CAKUT) compatible with VUR can offer a quicker access to 
VCUG.
Finally, RUS cost-benefit ratio remains debatable during non-compli-
cated E. coli infections, or during a first episode of UTI in healthy 
children with no prior medical history evocative of CAKUT.

Miscellaneous (topic not included elsewhere)

P3-633 - Artificial intelligence to predict the individual risk of 
febrile urinary tract infection in children

Conclusion: Timely diagnosis of pediatric febrile UTI is necessary to 
minimize infectious morbidity, antibiotic resistance and health costs; 
however, it requires validated urine cultures, which can take several 
days. Here we showed that artificial intelligence can potentially predict 
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the individual risk of UTI in pediatric patients within the first hours of 
medical care, helping pediatricians in daily clinical decision making.

Miscellaneous (topic not included elsewhere)

P3-634 - Successful method to improve the consultation rate for 
the diagnostic work-up after the school urinalysis in Hachioji city.
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Introduction: The school urinalysis has been nationwide operation 
since 1973 in Japan, and its enforcement has been generalized. As 
the incidence of end stage renal disease caused by chronic glomerular 
disease had been remarkably decreased after the initiation of school 
urinalysis, the efficacy to improve the prognosis of chronic kidney 
disease has been widely recognized. The appropriate method of 
screening has been debated, and the Japan Society of Pediatric Neph-
rology had published its first manual for the school urinalysis. In this 
setting, importance of performing diagnostic work-up (DWU) after 
two step of urine dipstick screening is indicated. The site of DWU 
can be selected by municipal either mass operation by municipal 
(A-method) or the consultation to the medical institution (B-method). 
As the medical consultation in B-method is depending on child or 
guardian, the risk of decreasing rate for consultation is indicated 
and it was also the issue in Hachioji city under B-method operation.
Method: “Regional committee on school urinalysis (RCSU) of 
Hachioji city” is established for school urinalysis in 2014 and was 
co-operated by educational board of Hachioji city and pediatric 
department of regional medical association. Enlightenment of 
school urinalysis by educational board was re-confirmed. Modi-
fication in confirmation for DWU was also confirmed. We had 
instructed the guardians of the children to state and submit the 
“contact form (CF)” based on the informed consent by the physi-
cian instead of submitting “management guidance sheet (MGS)” 
noted by the physician.
Result: The submission rate of CF in 2014 was 37.8%, and pro-
gressive improvement was noted (2015:53.5%, 2017:56.7%, 
2019:80.6%, and 2021:80.2%) after the establishment of LMSU. 
However, the stagnation of submission rate for MGS was still 
noted (2021:28%).
Conclusion: Successful improvement in consultation rate for 
DWU in B-method is confirmed after the establishment of 
RCSU.
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Background: Thalassemia is the most common hemoglobinopa-
thy found in South East Asia, particularly Indonesia. Dr. Cipto 
Mangunkusumo General Hospital, Indonesia’s National Thalas-
semia Centre, treats 600-700 patients monthly. Chronic anemia, 
iron overload and iron chelating agents are factors that may cause 
kidney dysfunction in children with thalassemia. Urine neutrophil 
gelatinase-associated lipocalin (uNGAL) urine albumin creatinine 
ratio (uACr) are markers of glomerular and tubular damage in early 
chronic kidney disease.
Objective: To analyse glomerulotubular function in children with 
transfusion-dependent thalassemia.
Method: This prospective cohort study recruited children ≤18 
years old with Transfusion Dependent Thalassemia (TDT) from 
the Thalassemia Transfusion Outpatient Clinic, Dr. Cipto Man-
gunkusumo General Hospital, Jakarta, Indonesia between Feb-
ruary – June 2021. History of disease and anthropometry meas-
urements were obtained during enrolment (T0). Blood and urine 
samples were taken at enrolment (T0), 1 month (T1), 2 month (T2) 
and 3 month (T3) follow up. Data analysed were iron chelating 
agent, ferritin, serum creatinine, urine albumin creatinine ratio 
(uACr), and uNGAL levels. Abnormal uACR was defined as uACR 
>30 μg/mgCr.
Results: Forty TDT children were enrolled in this study. Median 
age was 14 (8-18) years, median blood transfusions per year was 
19 (10-54) sessions. We observed lower proportion of patients 
with albuminuria and high proportion of patients with hyperfil-
tration across all timepoints (Table 1). We found a positive cor-
relation between ferritin and uNGAL at T0 (r=0.301; p=0.067). 
Only one patient exhibited abnormal uNGAL (>150 ng/mL). There 
was no significant difference of uNGAL levels and albuminuria 
between patients receiving iron chelating agent deferasirox (DFX) 
and deferipone (DFP).
Conclusion: Assessment of glomerulotubular function showed 
hyperfiltration, albuminuria and normal uNGAL levels in most of 
children with TDT. uNGAL showed weak positive correlation to 
ferritin. Glomerulotubular function was similar in children receiv-
ing DFX and DFP.
Keywords: albuminuria, urinary NGAL, transfusion-dependent 
thalassemia, hyperfiltration
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Background: Free Open Access Medical Education (FOAMed) 
is successfully utilized by medical professionals worldwide to 
improve educational equity and networking opportunities. In 
alignment with the International Pediatric Nephrology Associa-
tion’s (IPNA) core vision, the social media sub-committee initi-
ated a free, quarterly Twitter-based journal club (#IPNAJC) in 
July 2021.
Aim:  To assess IPNA members’ experience with IPNA-JC as a 
FOAMed tool.
Methods: An online, anonymous Survey Monkey-based 11-question 
survey was distributed to IPNA members by email between Nov–Dec 
2021. Questions were designed as multiple-choice answers on a 1–5 
Likert scale or narrative responses.
Results: Of 1900 members, 67 completed the survey (3.5% 
response rate), and most were from Asia (33%) (Figure 1A). 
Respondents were largely physicians (72%) and medical train-
ees (13%). Par ticipants learned about #IPNAJC via email 
(69%), Twitter (16%), Colleagues (14%), and Facebook (1%). 
Approximately 42% participated live; the remaining partici-
pants interacted with the materials (summary, visual abstracts 
(VA), or curated chats) asynchronously. The majority (79%) 
reported that the timing was appropriate. The median (IQR) 
overall quality was 4 (3–5), quality of summaries was 4 (4–5), 
VA usefulness was 5 (5), and ease of participation in the dis-
cussion was 5 (3–5) (Figure  1B). Analysis of Twitter chat 
revealed that 65 people par ticipated in the live #IPNAJC, 
generating 1331 tweets and 1.732 million impressions (mean) 
(Figure 1C).
Conclusion:  The majority of respondents perceived that the 
#IPNAJC and FOAMed resources were of good quality. Poor 
response rate could be due to decreased awareness of #IPNAJC or 
unfamiliarity with Twitter. We intend to explore more widely used 
platforms for greater acceptability and reach. This survey study rein-
forces that FOAMed resources have a broad geographical reach, are 
accessed by users at all career stages, and can be utilized during and 
after a social media event.
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P3-639 - Prevalence, correlates, and outcomes of glomerular hyper-
filtration in children with cancer
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Background: Glomerular hyperfiltration has been reported in chil-
dren with cancer but is poorly understood. Hyperfiltration has also 
been associated with acyclovir-induced AKI, though its relationship 
to complications during treatment for cancer has not been assessed.
Methods: This was a retrospective review, conducted across two ter-
tiary paediatric hospitals, of two cohorts of children with cancer. One 
cohort consisted of patients undergoing allogeneic haematopoietic 
stem cell transplant (HSCT) for haematological malignancy at both 
sites, and the second consisted of children diagnosed with a solid organ 
malignancy at one site. All children had measured DTPA-GFR prior 
to treatment and estimated GFR (eGFR) was determined by modified 
Schwartz formula at 12 months after HSCT. Glomerular hyperfiltration 
was defined as GFR ≥160mL/min/1.73m2. We assessed for prevalence 
of hyperfiltration and associations between baseline characteristics and 
post-HSCT outcomes.
Results: There were 202 children in the HSCT cohort, and 91 in the 
solid organ malignancy cohort. Hyperfiltration was present in 17% of 
all children with cancer. Patients with hyperfiltration were younger 
(5.1 vs. 9.9 years; p=0.0055) and children with AML were more 
likely to hyperfilter than those with ALL (27% vs. 10%; p=0.02). 
Children with hyperfiltration had a higher weight increase in the first 
30 days post-HSCT (7% vs. 4.7%; p=0.04). The majority (88%) of 
those hyperfiltering pre-HSCT returned to a normal eGFR at 1-year 
post transplant. At 1-year post-HSCT, 10.9% of children with normal 
kidney function developed hyperfiltration by eGFR. Acute GVHD 
was significantly associated with development of hyperfiltration at 1 
year on multivariable analysis (OR 8.94, 95%CI 1.06-75.4; p=0.011).
Conclusion: Glomerular hyperfiltration occurs commonly in children 
with cancer, particularly younger patients and those with AML. Chil-
dren with hyperfiltration may be at increased risk for fluid accumulation 
during HSCT. Hyperfiltration tends to resolve after HSCT, however 
acute GVHD is a risk factor for future development of hyperfiltration.
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Holistic healthcare provision should include incorporation of patient-
reported measures of health-related quality of life (HRQoL). The Ped-
sQL 3.0 End Stage Renal Disease (ESRD) Module has been a well 
accepted instrument but this is not available in the local language. 
We aimed to assess the performance of the Bahasa Melayu version 
and determine HRQoL scores among children with CKD in Malaysia. 
METHODS: The source questionnaire in English was translated into 
Bahasa Melayu. Linguistic validation processes by the MAPI Research 
Institute were followed. The Bahasa Melayu PedsQL 4.0 Generic 
Core Scales was used as a comparator and sociodemographic data 
was collected. Statistical analyses performed using SPSS version 27.0. 
RESULTS: Sixty-nine children aged 8 to 18 with CKD 4 and 5,with or 
without dialysis and their caregivers were recruited. Mean age was 12.6 
± 2.77. Evaluation of the PedsQL 3.0 ESRD Module Bahasa Melayu 
version demonstrated good internal consistency (Cronbach alpha 0.82). 
There was good agreement between child self-report and parent-proxy 
report in all domains; average intraclass correlation coefficients (ICC) 
was 0.78, 95% CI (0.71,0.84). Scores obtained from Generic 4.0 scales 
correlated significantly with the disease specific ESRD 3.0 scale, Spear-
man’s rho =0.32, p=0.007. Children with CKD 4 and 5 predialysis 
reported a relatively higher score: 72.79 (52.94-79.60) compared to 
their peers on dialysis; peritoneal dialysis group 58.82 (49.08-69.85) and 
hemodialysis group 59.56 (57.35-72.24). However, the Kruskal-Wallis 
H test indicated that this is not significantly different, χ2(2) = 2.88, p 
= 0.236. HRQoL scores were not affected by the carer’s age, education 
level, marital status as well as duration of disease in this study.CON-
CLUSION: The PedsQL 3.0 ESRD Module Bahasa Melayu version is a 
reliable and feasible tool for cross-cultural adaptation. A longer prospec-
tive study may help illustrate the quality of life of these children better.
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Introduction: Children with CKD IV-V with or without RRT,require 
frequent sampling for monitoring, invasive procedures and hospitaliza-
tions and have various complications related to their disease as well as 
therapy. No multicentric prospective studies have evaluated the QoL 
of children with CKD IV-V in developing countries. Acknowledging 
this theme for World Kidney Day 2021 was declared to be Living Well 
with Kidney Disease.Therefore we designed this study with aim of 

assessing self -reported Quality of life in adolescents with CKD IV-V 
using “Pediatric Quality of life (QoL) survey”.
Objectives:
1. To determine important correlates of Quality of life in adoloscents 
with CKD IV-V
2. To compare the Qol between patients on dialysis vs those not initi-
ated on dialysis and in children on maintenance Hemodialysis or Peri-
toneal dialysis with kidney transplant recipients.
Methodology: QoL to be assessed in adolescents (10-19 years of age) 
with CKD IV-V using “Pediatric Quality of life (QoL) survey” in a 
multicentric prospective study across major tertiary care institutes with 
Pediatric Nephrology units.
All adolescents with CKD IV-V based on eGFR estimated by modi-
fied Schwartz method are being included.Children with major co 
morbidities in other systems not directly related or consequence of 
kidney disease to be excluded
For all adolescents included in study personal particulars including 
details of family composition and socioeconomic condition of the 
family will be recorded as per proforma. They will be asked to fill 
the “Pediatric Quality of life (QoL) survey” in Hindi or English 
when they come to the hospital for scheduled review after written 
informed consent.Responses will be recorded and analyzed using 
Stata software.
Results: Adolescents with CKDIV-V are being enrolled across India.
Ack:This study was chosen as best project for WKD 2021 and we 
thank all the participating centres and our patients who consented 
to be part of this study

Miscellaneous (topic not included elsewhere)
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Objectives: Describe the clinical features, laboratory findings and 
management of Loop Diuretic-induced Secondary Hyperparathy-
roidism (LD-SHPT) in children.
Methods: A single institution case series of LD-SHPT between 
2015-2022.
Results: 6 infants (67% male), median age 4.5 months devel-
oped LD-SHPT from prolonged loop diuretic exposure (median 
3.8 months). They presented with pathologic fractures (67%), 
incidental demineralization on radiographs (33%) and/or medul-
lary nephrocalcinosis (33%). At presentation, median intact PTH 
was 266 pg/mL (range: 114-575) and alkaline phosphatase was 
424 unit/L (range: 220-1200). Metabolic evaluation revealed 
appropriate serum 25-OH vitamin level, hypocalcemia in two 
infants (mean iCa 0.99 mmol/L), hypophosphatemia in one (2.6 
mg/dL), and median urine calcium-to-creatinine ratio of 0.3 mg/
mg (range 0.1-1.16). As first step to correct LD-SHPT, infants 
received supplementation with calcium, calcitriol, and mainte-
nance ergocalciferol for a median of 71 days (range: 18-400). 
Concomitantly the infants were either started or dose escalated 
if on thiazide drugs. Three infants were successfully able to be 
weaned from loop diuretics with normalization of PTH, bone 
and mineral parameters. In the remaining three children the 
next step was to add cinacalet (0.25-0.4 mg/kg/day). Cinacalcet 
rapidly normalized PTH (median time 7 days; range: 3-8 days). 
The duration of cinacalcet therapy ranged from 2 weeks to 13 
months. No patient developed significant hypocalcemia during 
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treatment. At last follow-up the median PTH was 59.4 pg/mL 
(range: 33.3–78.3 pg/mL), ALP was 190 unit/L (range: 136-
358 unit/L), with normal mineral parameters and improved bone 
mineralization on radiographs.
Conclusion: We present a case series of children with LD-SHPT 
which is an underrecognized complication of long-term loop 
diuretic therapy. All efforts should be made to discontinue loop 
diuretics and convert to a thiazide diuretic, and initiate calcium 
and calcitriol supplementation. If still ineffective then cinacalcet 
should be considered. With this stepwise approach one can safely 
normalize the bone and mineral abnormalities associated with 
LD-SHPT.
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P3-643 - COVİD-19 vaccine-related side effects among adoles-
cents with chronic kidney conditions: A single-center experience
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Objective: Considering the uncontrolled pandemic there is an urgent 
need for studies on the safety profile of the coronavirus disease-2019 
(COVID-19) vaccination in children with chronic kidney conditions. 
Currently in Turkey COVID-19 vaccines are in use for the adolescent 
population. We aimed to investigate the side-effect and safety profile 
of COVİD-19 vaccines available for adolescents with chronic kidney 
disease (CKD) at our center.
Methods: Study population included patients with CKD stage 2–5, glo-
merular disease treated with immunosuppression, patients on dialysis 
and kidney transplant recipients followed-up during the pandemic. A 
questionnaire including demographic and medical information, history 
of COVID-19 infection, vaccination status, and vaccine-related side 
effects was administered to the patients.
Results: 98 patients (55 girls, 43 boys) were vaccinated by Cor-
onaVac-inactived SARS-CoV-2 (n=16) or BNT162b2 messenger 
RNA (mRNA) COVİD-19 (n= 82) vaccine. The mean age was 
16.90 ± 2,36 years and median follow-up 4,9 (0,5-11,03) months. 
There were 36 stage 2-5 CKD, 8 dialysis and 24 transplant patients 
in the cohort. The most common side effects were local pain (46,9 
%), fatigue (17,3 %) and fever (11,2 %). No serious side effects 
were observed. Median duration of the symptoms was 2 (1-30) 
days. The longest symptom took 30 days; as dizziness in one 
patient with BNT162b2 mRNA vaccine. No renal disease flare was 
observed post-vaccination and 11 (11,2 %) patients experienced 
mild COVID-19 infection (according to NIH criteria). Although 
side effects with mRNA seemed more frequent than the inactivated 
vaccine, it was statistically insignificant (p=0,10). No significant 
relationship was found between frequency of side effects and age, 
glomerular filtration rate, immunosuppressive treatments, CKD 
stage and the underlying disease.
Conclusion: Although studies with longer follow-up are needed to 
evaluate the efficacy and side effects of COVID-19 vaccines, our early 
experience showed that vaccination is safe in the young population 
with CKD.
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Background: Juvenile pig models have proven to provide an accu-
rate and reliable prediction of pediatric pharmacokinetic behavior in 
plasma. However, the drug concentration in plasma often is a poor 
predictor for tissue disposition. Microdialysis is currently the gold 
standard for studying drug concentrations in tissues. In microdialysis, 
a small probe, consisting of a semipermeable hollow fiber membrane, 
is implanted into the tissue of interest. Mainly because of the semi-
invasive character of microdialysis, tissue distribution of drugs remains 
largely understudied in children. The aim of this pilot study was to 
investigate the feasibility of multiple-day microdialysis in awake and 
free-moving juvenile piglets.
Methods: Twenty-two piglets of four weeks old were individually 
housed in pens. During short sedation, a microdialysis catheter was 
implanted in the paraspinal musculature under ultrasound guidance. 
Over the course of four days, intravenous antibiotics were administered 
and blood and microdialysis samples were taken while the piglets were 
awake and free moving in their pen.
Results: In seventeen of the twenty-two piglets, the microdialysis cath-
eter remained functional until the end of the fourth sampling day. No 
adverse events (bleeding, infection, pain, or other discomforts) were 
observed during the placement of the microdialysis catheter and the 
whole study period. Antibiotic tissue concentration-time curves could 
be generated by means of calibration with an internal standard.
Conclusion: This study shows that it is feasible to use microdialysis to 
study tissue drug disposition in free moving piglets over multiple days, 
adding to the potential of this technique and the juvenile pig model in 
pediatric translational drug research.
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Studies are increasingly recognizing health-related quality of life 
(HRQOL) as a key pediatric outcome in both clinical and research set-
tings and an essential health outcome measure to assess the effective-
ness of medical treatment. However, it has not yet been studied among 
the healthy siblings of kidney transplant recipients.
The aim of this study, therefore, is to examine HRQOL among this pop-
ulation. We asked the following three groups to complete a validated 
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measure of HRQOL among children (KIDSCREEN-52): siblings of 
children who had received kidney transplants (n = 50), kidney trans-
plant recipients (n = 43), and a healthy control group (n = 84).
We found that siblings of kidney transplant patients exhibited lower 
scores for financial resources and autonomy than kidney transplant 
recipients. They also served lower on physical well-being, financial 
resources, autonomy, and parent relations/home life than the control 
group. However, they scored higher on social acceptance than kidney 
transplant recipients. Our study underscores the importance of assess-
ing HRQOL in families including a child diagnosed with a chronic 
illness.
Siblings require social and psychological support to promote coping and 
adaptation.
Keywords: chronic disease, health-related quality of life, kidney trans-
plant recipients, siblings
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Starting in 1995 with 6 children, ‘Kidney Kamp’ is an annual event at 
Camp Horizon in Southern Alberta. It is an opportunity for children 
between 8 and 18 years of age with chronic kidney disease (CKD) 
including those receiving kidney replacement therapies, kidney 
transplant, as well as other kidney diseases including cystinosis and 
nephrotic syndrome to participate in a weeklong overnight camp. 
Peritoneal dialysis takes place onsite while children requiring hemo-
dialysis are transported 40 minutes to the Alberta Children’s Hospital 
in Calgary for their hemodialysis procedure. The camp is supported 
by counsellors and specialized medical staff including nephrology 
nurses who attend camp the entire week and a nephrology dietitian 
who provides recommendations on camp meals and snacks.
With the popularity of Kidney Kamp, in 2003 it expanded to include chil-
dren from across the entire province. Participants increased to between 35 
and 40 campers per year, and nursing support was augmented to include 
staff from each of the two pediatric nephrology programs in the prov-
ince, therefore increasing familiarity of camp staff with the campers. A 
pharmacist was also added to the team of specialized medical staff to 
help ‘check in’ medications and ensure organization for safe medication 
administration.
Through the week, camp participants were very busy with typical out-
door activities such as water sports, hiking, and climbing. There was also 
time for campfires, arts and crafts and the always very popular dance to 
celebrate the last night of camp.
Socialization and quality of life is important to children with chronic 
disease. Children with CKD thrive when around each other in this envi-
ronment. This enables the campers to forge relationships that help them 
cope with living with kidney disease. Many who have attended Kidney 
Kamp have returned to participate in their Leadership Program to train 
and become counsellors for future camps.
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Clinical presentation and etiologies of nephrocalcinosis (NC) are 
highly variable and there are controversies regarding whether NC leads 
to chronic kidney disease (CKD) or not. We aimed to evaluate the clini-
cal outcome of preschool-age children with NC and compare the differ-
ences according to etiologies. We retrospectively reviewed the medical 
records of children with NC at Seoul National University Children’s 
Hospital from 2004 to 2020. The inclusion criteria were as follows: 1) 
patients with NC aged 2 to 5 years; 2) patients who were followed up 
for 1 year or longer. We classified NC into three categories. A total of 
86 children (boy:girl, 53:33) were diagnosed with NC at the median 
age of 0.75 (Interquartile ranges (IQR) 0.42-1.91) years. The etiology 
of NC included prematurity (32.6%), tubular disorders (24.4%), and 
others (43.0%). Seventy (81.4%) children were asymptomatic and had 
been diagnosed accidentally through the kidney ultrasonography. In 
17 children (19.8%), the causative diseases were diagnosed because of 
NC, which included tubular disorders and primary hyperoxaluria. At 
a median follow-up of 4.2 (IQR 1.9-8.6) years, median urine calcium/
creatinine ratio had significantly declined from 0.50 (0.24-1.06) mg/
mg to 0.19 (0.08-0.35) mg/mg (P <0.001). CKD stage 2 (estimated 
glomerular filtration rate, eGFR <90 mL/min/1.73m2) and growth 
impairment (height Z score < -1.88) were found in 43 (50.6%) and 28 
(32.9%) patients, respectively, at the last follow-up. However, there 
were no statistical differences in the eGFR and height Z score between 
the diagnosis and the last follow-up point. While the proportion of 
CKD stage 2 significantly increased from 14.3% at the diagnosis to 
59.3% at the last follow-up in the prematurity group (P = 0.002), there 
were no differences in the other groups. Early recognition and monitor-
ing long-term kidney function of NC is clinically meaningful and may 
lead to further diagnosis.

Miscellaneous (topic not included elsewhere)

P3-650 - Single-cell transcriptomics reveal differential activation 
of Hippo signalling pathway in kidney cells

Yaochun  Zhang1,2, Zhenhua  Li1,2, Liangjian  Lu1,2, Chang Yien  Chan1,2, 
Jun Li   Ng1,2, Nurul Jannah Binti   Ahmad1,2,  Hui Kim  Yap1, Kar 
Hui  Ng1,2

1National University of Singapore, Department of Paediatrics, Singa-
pore, Singapore
2National University Health System, Khoo Teck Puat-National Univer-
sity Children’s Medical Institute, Singapore, Singapore

Background: The Hippo signalling pathway is important in cell sur-
vival and polarity. “Inactivation” of this pathway leads to nuclear accu-
mulation of Yes-Associated Protein (YAP)/transcriptional coactivator 
with PDZ-binding motif (TAZ), where they bind to TEA domain tran-
scription factor (TEAD) 1-4 to form an activation complex. The latter 
then induces the Hippo target genes. Hippo pathway aberrations have 
been implicated in kidney diseases, though precise mechanisms are 
unknown. We aimed to analyse single-cell transcriptomics data to com-
pare the activation status of the Hippo pathway in different kidney cells.
Methods: We analysed publicly available single-cell RNA-sequenc-
ing transcriptomics databases in human kidney tissues (GSE134355). 
Using evolutionary conserved YAP target genes, we performed Gene 
Set Enrich Analysis (GSEA) to compare the Hippo pathway activation 
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status in different cell clusters. We confirmed these findings using 
immunofluorescence (IMF) and immunohistochemistry (IHC) in nor-
mal human and rat kidney tissues to study the cellular distributions of 
YAP protein.
Results: Unsupervised transcriptomics database analysis defined 31 
cell clusters with distinct gene expression patterns. Using cell mark-
ers, these clusters were classified into epithelial, endothelial, smooth 
muscle and immune cells. GSEA revealed differential activations of 
Hippo signaling pathway among each cell cluster, with endothelial 
cells showing a relatively higher transcription of YAP target genes. 
Among epithelial cells, podocytes and intercalated cells of collecting 
ducts showed the highest and lowest activation of YAP target genes 
respectively. We confirmed these results using IMF and IHC which 

showed intense YAP nuclear deposition in glomerular endothelium. 
Among epithelial cells, strong nuclear YAP was noted in podocytes 
and parietal epithelial cells, compared to faint signals in the proximal 
tubular nuclei. Rat tissue immunostaining corroborated with the human 
tissues, suggesting the differential activation of Hippo signalling is 
evolutionarily conserved.
Conclusion: We revealed heterogeneous activation status of the Hippo 
Signaling pathway in different kidney cell clusters.
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